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_ plication has been made to working artiſts: ſo that 
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3 The component parts of a body, are the different 
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III. Chemical non; is 8 Wes den at = 
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than they attract one another; and the union can. 
2 be deſtroyed, by the addition of ſome other ſim- 
ple or compound body; which has & ſtronger attrac- 
tion, to one or both of the GN ee : 


- WHEN a ſolid body is diſſolved 2 a 29 
out deſtroying 1 its tranſparency; as common falt di- | 
| Give: in water; the operation is called ſolutio. 
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8 III. Solids with vapor. The common fixed al- 
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Ilution is confined to a certain degree; beyond Which 
ue oil becomes ſuper · abundant, and can only be ſuſ- 


5 : lids with liquids. of this we e have a firik- | 
„„ inſtance i in gypſum and. water. Water poured - 
' _ on gypſum to a certain quantity, becomes conſoli- 
| dated; but if more chan that quantity be added, it 
„ i es. 
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VI. 'Vapors with each other. Let volatile al- 


kali be converted into vapor, by the application of 


heat. Near this vapor detach the marine acid, by 5 


adding a little vitriolic acid to common ſalt; the va- 
por of the marine acid will unite with the vapor of 


volatile alkali, to the point of u and form : 


white flakes of fal ammoniac, BE 


SE. and EE are 5 three ways. 


Firſt, By agitation; © Secondly, 5 minute Anißen; 


and Thirdhy By heat. 
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time before it be diſſolved; for the water immedi- 
ately in contact with the ſugar, will become ſaturated; 
aud Font! its difference of ſpecific. gravity remain at 
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I. The manner in wid minute dis viſion pro- 


mottes Tolution, is as follows: Bodies are acted upon 


in proportion to the degree of ſurface; which the ſol- 
vend expoſes to the ſolvent; ſo that, if che ſolvend 
de reduced to a powder, by encfeaſing its ſurface, 


che ſolvent has more parts to act upon, and conſe- 
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Deliqueſcen nce is a mere 'foluri on, an nd has ob- 
—_ a different appellation, on account of its be: 
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the ſame conſtant, uniform, and peculiar figure; and 


fourthly, if the integrant parts of ſuch bodies be 


equal and ſimilar; all the parts will have an equal 


tendeney to unite; but, if they be made diſſimilar, 


they may unite indiſcriminately; it is probable that 
the diſpoſition of ſuch parts to form an union, is in- 


. by the extent of furkrce of 1 e 8 7 


| B 6 0 body; be kept =; 
apart by the ineexpoſition of a fluid, and this fluid be 


evaporated. by heat; in proportion as the fluid is 
evaporated, the feparated particles will approach to 
each other, till at laſt they unite. They may alſo 


unite together before the whole of the interpoſed 


fluid be evaporated; if the attragtion ſubſiſting be- 


teen che imegrunt parts of the ſolvend, be fufficient 
do overcome the reſiſtance of the ſolvent; and then 
by giving chem time to unite rogether by the ſides 
moſt diſpoſed to ſuch union, they will cryſtallize 1 
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1. frequently happens, that ſeveral falts are dif. 
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at different 
times of the evaporation. Becauſe, ſome ſalts re- 
quire more and others leſs water for their ſolution; 
and . ſome cryſtallize beſt by cooling; and 
continuing the evaporation. Nitre eryſ- | 
nuing the evaporation ; ; ſo that if there be a ſolution - 
pf thoſe altes in the ame menſtruum; and a ſepara- 
tion of them be deſired; 
. evaporated, it ſhould: be ſet by to cool, when the 
of nitre will ſhoot; A1 this ſhould be- re- 
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Some of the ales have the power of acting upon — 
1 each other, ſo as to cauſe. each to be diſſolved in a 3 | ; 
larger quantity, in the ſame portion of menſtruum. 3 | 
When they act as inter-media, upon each other, as fal  * 1 
ee. and corroſive eee gs | c 1 
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evaporated nearly. to dryneſs; dee their | 1 
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In the aun of oa various falts thi is a 1 | 
tion of water, which has no relation to the ſalts 
themſelves; and ene the Warrn of Carsrar- 


. to our ode and or . oY 
+ poſition, it will be neceſſary to explain a few term 
of art, more immediately connected with that pro-, 5 © 0 
ceſs. | Firſt, PxxcieiTaTion. We would confine. is I 
this term tathe falling down of bodies in aſolidtorm. . 1 
It has been uſed in a very looſe indeterminate ſenſe: — 
ba authors have talked of ihe precipitation of vapors; . | 5 
| 4 which 1 is erroneous, from their ſpecific levity may: , 
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8 by that ſuperiority, which-one body poſ- 
ſeſſes over another, of forcing it from its ſituation, 
and taking its place. This property is called by che : 
French affinity, we call it elective attraction; ſpeak- 
ing of it as a being, which has the power of making 
an election with reſpect to its union with another 
body. In conſequence of this elective attraction, 
compleat changes take * in n ſubſtances, and new 
en, are niere 


The effeft of eledtive anten, may be ſeen by 
ee eee | 


1. Take a ſolution of Volo Gale TG: is com- 
poſed of vitriolic acid and magneſia; to which add, 
a ſew drops of a ſolution of any alkaline falt, and the "i 

 * rey ago the Morro; The vitriolic acid 
having a ſtronger attract ion to the alkali, than to he 
_magneſia; quits the firſt combination, to unite with 
, nab while the magnelia, i i e, 

Th Putin a gl, a fal quantity of a Gl - 
of marble in muriatic acid; to this ſolution add. ſome 
vitriolic acid, it will unite with the marble, and form 
a bold gypfam; while the muriatie acid wlll. | 
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| 5 INTRODUCTION. 
8 In the firſt experiment, the united bodies remain * 
_ rat While the decompoſed body falls to the bot- 5 
7 & ſolid form; but in the ſecond exp 
oe” Sunn bodies form à ſolid, while the : 


EY, | body en pon a OO 5 + "8 VER 
+” producing theſe han chere are two 
| do be overcome, viz. the attraQtion of Conzsron, = 
+ and theVis-mzzT1a. Now if any third body has te 
"8 _- power of overcoming 1 theſe forces, decompoſition u wn - 
WW  ayoidablytakes place. The ArrxAcTION of Cont- 
on may be overcome by ELECTIVE ATTRACTION, 5 
andthee vis inertia, by firſt, difference of ſpecific gravit . 
Ik the body united, makes the compound of lefs pe- 
1 eiiie gravity, than the body decompoſed; "then the. 
- 8 decompoſed body mult be precipitated to the bot- 
pp and ſecondly, REePvLS10N. This is wh nes Fong? | 
E-  ,*. cafe, when vapors are ſeparated; for. as they/ar 
1 : .... condenſed” into very. narrow limits di ir 
wnnion; no ſooner are they ſer at liberty, than han their 
. ene ee eee 
1 cles mutually repel each other, wa a | diſtance from 
1 ſubſtance they have been extrica . 
i in the inſtance of the decompoſition of nitre, oy”. . rt 
che adition of a little vitriolic acid, enge | 
his tes fin an crane bored ee, ES 
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PO INTRODUCTION.” | *r 
This is an example of ſingle elective attraction, 


or, where by the addition of a third body, a com- 


pound is deprived of one of its conſtituent parts; 
ſeparation which will reſiſt all the combined wi 


of mechanics, is here produced ſimply by the addi- 
tion of a third ſubſtance. But this power is ſtill far- 
ther extended in the double elective attraction; or, 


when a compound body is decompoſed, by adding 


another compound ſubſtance. If to a ſolution of 


tte vitriolated tartar, which is compoſed of vitriolic 
acid and vegetable alkali; you add a few drops of a 


ſolution of lunar cauſtic, which is formed of ſilver 
and the. nitrous acid, a decompoſition immediately 
takes place. The nitrous acid. of the lunar cauſtic, 


_ has a ſtrong attraction for the alkaline baſe of the 


| vitriolated tartar, but not. ſufficient of itſelf to diſ- 


lodge the vitriolic acid; this want of power in the 
nitrous acid, is made up by the attraction, which 


by _— between the vitriolic acid and the calx of fil- 
To make this caſe clear, we will illuſtrate it 


out not that I mean to fay, that ſuch figures 
Vill ſhew exactly the relative forces, of the attraction 
olf the different ſubſtances; but it will give a clearer 
dea of the ſubject, than by any other mode which 
know of. Suppoſe the vitriolic acid to attract the 
vegetable alkali, with a power equal co 9. The 
nitrous acid has an at 
e mY to 83 conlequently cannot 


actior to the ſame alkali, but 
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=. - equal to 2 to overcome, before it can difladge | - 

=. the witriolic acid; now, the relative attraction . 
=: tween the vitriolic acid and the car of filver, is equi 
ll - —-_ - _ to 45 which being added to. the attraction. of the FF 
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5 nitrorss acid, for the alkali will eee 1 
any eee . „ 155 
5 eee Fug, VA bmi. or by the ab- 
5  MiD War; which is by ſolution in one or various | 
W ua; and ſec i ficch, or the bur War; Y 3 
5 which is the ſolution, of one ſolid: body in another, = 

wee ies or trituration; as in 
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5 9 from ſilver ore, by fuſing it with lead; or 
. ' trafting of gold from its ore, by tri turating 5 
WS. * quickfilver. 
8 Since the principle uf eleftive auraktion x 
6 deere, chemiſts have | 
© 2 "anrateach 
Eo Wo forces. This they did, til ſuck a number of in- „ 


* i : x | Kances occurred, ceur that the IR no oo 45 


or receiver; it is called. per latus, or by „ 
ee e 6 
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vi. On DISTILLATION. 958 1 an, 
THIS is aproceſs in which heat is "opplied-to 


» e bodies, A great variety of veſſels haa 
been uſed for this purpoſe. As the ſubſtances diſ- 

| tilled, are firſt converted into vapor, and afterwards 

. condenſed; the mode of diſtillatian is named accord. © 

ing to the eſcape of the vapor. If the fire be placed 


beneath the body of the till, ſo that the vapor riſes 


before it is condenſed, it is called diſtillation per 
N e or by aſcent. If the vapor be made to 
downward and is condenſed in a proper veſſel, 


it is called diſtillation per deſcenſum, or by de- 


| ſeenty and if the diſtillation be performed with a 


retort, at the neck of which is joined a recipient 


The fub@ances-9o. be de are put into the 


0 body of che ſtill, as the leaves of plants, and a ſuffi- 


cient quantity of water put thereon; a gentle heat 


© applied, which converts the water into vapor. 8 
| rapor is impregnated with the volatile parts 


This v 
of the leaves; is condenſed, and forms, the diſtilled 


| : ; water of the particular plant uſed, cs is called 


We DISTILLATION. „ 
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Dur this kind of diſtillation; will not RF Rs all 


the purpoſes, Which chemiſts ant; for i in the di- 
tillation of Hicrous acid, the nitre cannot be decom- | 


poſed by ſimple diſtillation. There ariſes 4 'neceſ- 

ſity of making an addition, before tlie effekt can be ; 

produced; which is done by adding the vitriolic 
acid; which unites with the alkaline baſe of the 


_  nlitre, and ſets at liberty the nitrous acid. This mode 
ee een with ad rrton. 


The purpoſes "of diſtillerioo-.ae y ag Fir 
'To obtain che volatile parts of bodies in a condenſed = 
ſtate, as tee eſſential oils; ſecondly, If the component 
parts of bodies be fixed to obtain. that part we want 
| by addition; and dhirdly, by attending to the diſſer- 
ent degrees of heat, we may ſeparate a body we want 
from 2g e, e te fame 
"Ne"? heat. 77 


ths VIII. - SUBLIMATION: 15 
Ins; 2 the Lame princip le as the iti 


rr chat 


18 5 Per aſce mz 2 this di crence only; tha 
produdt in the diftljation i is always. in a 85 
n ſublimation, in in 4 oli lid form. W en the 


ces tublimed appear like a fine foft Powder, 
ET ne CT 


phur, flowers of benjamin, &c. This operation 6 
may be performed with pu bud to FO other, In 
in Aludels, &c. : 
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be oh: Or EVAPORATION. 


"54008" operation is uſed for eng e id TY 
: As from each other, one of which at 5 mu 


be fuid, and whoſe degrees of vol atility are very 


. been ae in wet, Wk its donde form; 1. IE 
water by uniting with the matter of heat, becomes 
volatile, and the particles of at being Brought nearer | 


142 — 


to each other, come within the ſphere of their mu- 
tual attraction, and unite into a ſolid ſtate. As it 
Was long thought that the air had great influence 


upon the quantity of. fluid evaporated; it will be pro- 
per to point out the errors, which this opinion has 
roduced. There certainly i is a flow evaporation 
m. fluids expoſed to the air; this i may. be conl- 


Pos dered i in ſome degree as a ſolution i in air, yet the : 
matter of fire has conſiderable influence i in produc- | 


ing it, as is evident froin the cold which always ac- 


companies this proceſs z hence, we may conſider this 
| pound ſolution, made 
| party in air and partly in the matter of fite. The 
evaporation from a fluid continually boiling, i is quite 


ual evaporation as 2 co 


+5 hf AAS oa 
: 


different in its nature, and in it, the evaporation pro- 


Aduced by the action of the air, is exceedingly inconli- | 

derable, in compariſon with that which is made. 'by 

| 2 5 EIS. This N is not accelerated in pro- 
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portion to the extent of evaporating ſurface, but in 


| Porportion to the quantity of heat, which combines 
with the fluid. A current of cold air retards this 
proceſs, by. carrying off the heat from the water; 
hence no inconvenience ariſes from covering the 
_ veſſel, provided ſufficient vent be given for the vapor 


to eſcape; 3 and the covering ; body be a bad conductor 


of heat. By this mode, there is frequently more 


evaporated, than when free acceſs | is allowed to mg £ 
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bs 1 His operation e W in veſ- 
ſels called crucibles. Metals expoſed to heat be- 


come liquified, which ſtate is called fuſion, It may 


often take place, without changing the nature of te 


fuſed body. It is frequently employed as a chemi- 
cal means of decompoſing and recompounding 
bodies. In this way, all metals are extracted from 
their ores; and by this proceſs, they are reviviſied,.. 
moulded, and alloyed with each other; by this pro- 


ceſs ſand and alkali are combined to form glaſs; 


and by it, likewiſe. paſte, or colored; ſtones, enamels, 


&c. are formed. © he later 8 Is called V FE 
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KI. o FILTRATION.” 


eis a ſpecies of a very fine five, which 3 is 
N permeable to the particles of fluids, but through © 
Wich che particles of the fineſt powdered. ſolids are 

: incapable of paſſing; hene its uſe in ſeparating fin 
: powders from ſuſpenlion i in fluids. For the Pape Bon 
| of chemiſtry, as it is requiſite to have the filtres per- 4 
 feAlyclean, unſized paper is ſubſtituted inſtead of 
cloth or flannel; "through" this ſubſtance,” no fold 
body, however firiely it be'powdered,” can C 

while feds af neon? — ir with che Sreateſt 


He 
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*THID-oberaton'is öden, ſubſtituted inſtead O © 
filtration, for ſeparating ſolid particles, diffuſed — ( 
5 through liquors. ' Theſe are allowed to ſettle in 
Proper veſſels, and the clear liquor is gently poured 
off. If the ſediment be extremely light; and apt 8 
d mix again with the fluid by the ſlighteſt motion, " 
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| 1 10 ae Fu erer nr Eat l the. 
words is he mere operation of fire upon metallic: 
£5, calcarcous.carths, ang: in che ingineration, of, 


_H_ and vegetable ſubſtances,  Calcinatign, naays. 

| therefore, be diſtinguiſhed by the name perfect, from 

another which is imperfect and d by acrid 
ſaline ſubſtances of various kin 

a perſsct calcination, are call Carat elpecially 

e they, arg of a white colors: but: when oh. yel- 

| law,..brows, or, red, they, ane.” caller: Si EDS. 


"The products of 


When a metallic ſubſtance has been caeinen b 


acid gal. he operation is caller / Con xOS10 ,, but 


13s. called Rus. NZV nN TION is 


a modetof calcination, byarbichithe. bodies ſubjefted | 
to it, are ſtruck by the fire from every ſidec-Raksve, 


1e of Ons, is a ſpecies of calcination. - Cemen- 75 


| TATION, by acrid ſalts and heat, and DzTONATION, 99 
by projecting nitre on metallic bodies in fuſion, are 


both modes dampen +a ſame end. . 
7 5 Sean. ; 
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ſtances, as in 


| pend on a two-fold cauſe, and requires either, that 1 


the metallic earths ſhould have that which 8. 8 
loſt reſtored to them; or that ig ſub- 
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xl | INTRODUCTION. 


may be reduced in open crucibles, Whilſt others are 

only to be reduced in cloſe veſſels. In ſome caſes, the 
whole of the metal, which is contained in the body 
to be reduced i is obtained ; in others, on Lo , 
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evaporates the humid parts; or ſecondly, by epply- 
ing ſubſtances of a ſoft and ſpongy. texture, 8 
imbibe the 8 moiſture, 
71975 i | Pt 1 
XVII., LIXIVIATION. | e ons 
| THIS in an e ee eee ee 
arts, for ſeparating ſubſtances which are ſoluble in 
| Vater, from ſuch. as are infoluble. The ſubſtance 
7 to be lixiviated is put into a convenient veſſelʒ and 
then either hot or cold water is poured upon it, 
accord 0 the degree of folubility. of the ſaline 
: matter. This is repeated, till the water which 
comes off is entirely free from ſalt, which is judged + 
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= THERE are few who have it in their ai: 

_ -fit up a complete laboratory on a large ſeale; but s - 4b 

Iman important diſcoveries have been made upon = WE 

15 veebry ſimple apparatus, we will enumerate thoſe Hnr. 
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* K PORTABLE : Cs The. following 


deſcription; of a geveral furnace for experiment may 
not be unacceptable. The body of the furnace, 


ſhould be made: of ſheet iron, groved together of a 


conical ſhaps; the ſmalleſt diameter about ſix inches 


and a. halß turned uꝑ to ſuppart-a., grate of bar iron. | 
The lergeft-diatacter about a foot, over: high ſhould... 


| be. acover,perforated with, tyra; holes, | as. far; from. 

| eachother a5 pollible.; the, wideſt: about fixe inches, 
the ſinalleſt.three inches and aquarter; which is ſure, 
rqunded with a ring ta. ſupport 4 fumnel, high, may 


cammunicate with the chimney of/2.commgn, room. 
In the front of the furnace about two inches and. ar 


quarter, from the bottom ſhould be an opening three 


inshas and a quarter ſquare, oceafionalip:td)beicg-. 


verod with aflide at-doore It may be-fuppone yy 125 


rent f air., Sametinges d 0 eſo farnagesarh ed 1 


clay, Scl when... they, myſt -be_ mage — 
larger, except im height. Whem all .the apertures: 


through which, the air ought. nat to. pas; be £laſed., 


a ſufficient degree. of heat is, raiſed. cofſelt copper; | 
_ copperioresealtiron,. and; exag. co regducedomgnok, 
. - the leſs refractory iron: ones, This furnace will err, 
. eg 
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pair of hydroſtatic ſcales to aſcertain the ſpecific gra- 1 
e bodies. The ſpecific gravity 6f gra or 
foffil, i thus found. Suſpend the piece to be ex- 


rag &c. with the nant a Gann: 


„er ina ilver" ſpoon, brought t6 Its apex; * 


"colours; VIZ blue a nd 
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Joe by putting 
„dhe . Keile theſe, indicate che 
"ie che quantity 61 Water, "whichy 18 equal in 
| bulk to the metal, &c. under examination; Dfvide 
cke ſum of the weight i in air, by 1 the ſum of the weight | 
"+ On reſtore the 8 in wats and the 
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on gives the ſpecific gravity. If, for W 
che metal weighed in air 72 grains, and that when 


weighed in water, 9 grains were wanting to reſtore 


the balance, 72 divided by g gives $; therefore the 


+ ſhecific gravity of that metal is called 8; that is, it is 
$ times heavier than water. To determine the ſpe- E 
© cific gravity of a fluid, ſuſpend a ſolid ball of glaſs 
by a horſe-hair, to the arm of a balance. Poiſe it 
accurately by weights in the ſcale at the oppoſite end 
of the beam. Now ſink the ball in diſtilled water, 


and take weights out of the ſcale till the beam ſtands 
| horizontally ; note the weights you have taken away; 


wipe the ball perfectly dry, immerge it in the fluid 


you wiſh to examine, The difference of the weights 


neceſſary to reſtore the ien in che two fluids; 85 
| . Sn Sail Ws £ irs! 5 
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"ad numbers, it is therefore neceſſary to underſtand 


them. This knowledge is eaſily acquited. Firſt; 
1. mult be obſerved, that che figures before the 
comma are whole numbers, as in common arithme 
tic; thoſe after the comma, are numerators; whoſe e 
SJ denominator is 10, 100, or 1000. Theſe 'dehomi- : 
nators are omitted, and the numerator only ſet down, HE 


' five tenths are thus written, 53 ; ' forty-five hundred 


parts, thus, 45; and hundred and twenty thouſand 
"Oe ns 5120. In theſe decimal fractions, cy- 


| CN hers 
7 2 : 
- 
\ 
— 
F ; : 

9 I . 8 5 8 
n whe © g WF, K's Bin fy 7 : 

8 Ne LR rg 5 N bo R N - 1 

n *. . 9 1 ; 

1 WS "IO * + 3 $23 * 8 233 EE £2 

* — 8 W * PE Ln g 9 bY ky — We - 2 

1 WE Ting 


xlv 


21 


Abe generally Gbit ſpecific gravity in ee: z 


FX 
* 7 J 
25 * 


D 
me Ns, 
* ®-. 


. 
SMN. PURE v 24 7 2 re * 
* ED . EF 8 * 8 ES 8 5 * 


LS 


ED I On 


3 "a7 
* P 


Fe 


ER OS 
* 


EE 


* 
- 4 
een e re ee ON 
2 n n ET? 9 2 
, n * LA 


Lit 4 
3 


bl 
| 
| 
3 
| 


- 


* 


Phers uſter dhe figur Ane e Iod, mea 
day five tenths; but before the figure they decreaſe 


27. N . oY „„ A 


9 


. 1 cee. and men. 


- : G d * * x 8 ; ” - 
8 4 * 2 5 : * , — F 
; K 0 5 9 83 7 1 . 3 1 et 

= 23 : 7 85 3 „ i bo Ky. Bs 9.5 Dok BET 4290 op $4.5 5% 

5 2 8 623 L LT 8 1 15 r 4 Fo dE ES * SE, 


XIII. Lors. These ure uſed for ſecuring the 
Berau of veil, in in diſtillarions'and ſublimarioris, 
For the diſfſillation of water, linen dipped in a dn 
pe e le e wans is meient. R lute of 
| greater ſecurity. is compoſed of quick lite, made 
into a paſte with the whites of eggs. For the ſeeu. 
_ rity: of yery corroſive vapors, clay finely powdered = 
and fifted, made into a paſte with boiled linſeed oily 
- mult be applied to the juncture; which muſt be af- 


+ terwards covered with. flips of linen, dipped in the 


paſte of quick lime and the whites of eggs. The 
lte muſt be perſectiy dried 
arte uſed, or elſe. the heat may ca it to dry to 
 quicksand thereby cauſe the Jute to crack. If this 
it is repaired by epplping freſh lute in 
- thecracks, and ſuffering it to dry gradually. Veſ- 
ele ndich are to be expoſed to the naked fire, are fre- 

quently coated to refiſt the effects of the heat; the 
beſt coating for which purpaſe, is that deſcribed. Y 
Willis, in the Tranſactions of the Society. of Arts, 


Le ed ol ol CL vol. 


5 . * 


1 - 


5 i 


. INTRODUCTION. | 5 . AV 
vol. v. p. 355 which conſiſts in diſſolving two ounces 
of horax in a pint of boiling water, and adding to 


the ſolution as much ſlaked lime as is neceſſary to 
form a thin paſte. The yeſſel myſt be covered all 


over with it by means of a painter's bruſh, and then 


| fuffered to dry. It muſt then be covered with a 


thin paſte of linſeed oil and flaked lime; except the 


| e In two or three days it will dry of itſelf, and 
a retort will then bear the greateſt fire without crack- 
ing. The cracks of e veſſels . be . 
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a lens, a thermometer, a ſmall electrical ma- 


chine, and two fyringes, the one to N ur 
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ments but what may be made with the greateſt pre- 
| cifion. "WS ſhall now © ome to the materia the: 
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1 uk have la various Jad of 1 
ee as to give their chemical hiſtory; 


but Dr. Black's, of Edinburgh, appears to me 


the moſt unexceptionable. He divides them into 
fix Cxa5gms, 1 vie. Ip Sarrs. Secondly, In- 
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* "SALTS are a general term, e 5 
5 giſtin& ſpecies, viz. Firſt, Acips. " Secondly, — | 
| ent, e NzvTRALs, 85 
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„ A cis. rg 
£6 BHE term oa explains itſelf, 05 its common. 
ſenſible property, of taſting ſour. But this is not ſuf. 


3 ficient to diſcriminate acids under all circumſtances; 
118 _ accordingly. there are other general properties 
i which invariable. characterize them. Firſt, They 
1 | unite with alkalies, earths, and metals, forming va- 
Wh | rious neutral ſalts. Secondly, Particular acids united 
5 ticular akalies, produce diſcriminating | eryl- 8 
| „ change the tinctures, or inſu-. 
—_ fs the blue flowers of vegetables to red. There . 
12 BZ but one exception to the laſt criterion, and that is 
41Y Los in indigo, which is diſſolved in vitriolic acid, without 
wo ay change of color. The. niceſt chemical teſt of 


. an 2 55 is tincture of: turnſole, which is prepared 
OX from. ſolution of lmus i in diſtilled water, and af- 

1 .- ; ſumes a blue color. A ſingle grain of concentrated | 88 
: vitriolic acid communicates a viſible red tinge to 

17 500 ” is or 1 cubic inches of the blue - 
| tincture. 
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| he Tor: divided pc into be al cats, : 
Þ hy viz, DS We AHN and Ax1Mas;.accord- © © 
ing to the nature of the ſubjeck. from which they are 
nn, The veg <table, acids are ſubdiyided into ” 
native and factitious, which are produced by fermen- 
tation. To the latter claſs may be referred thoſe 
; acids ſeparable from vegetables by diſtillation, Theks 

1 generally haye a burnt e and are called Haier 5 
| REUMATIC Aefps. e EL 
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55 e A 1. "MINERAL, Acibs. „„ 
„ Virzioure Ac, commonly called Ou of | 
. or Srikrr of VitzioL. The vitriolic 
acid is ſo called from the ancient method of extract- 
ing it from green vitriol. But now it is more pro- 
C obtained from the combuſtion of ſulphur. 
III This acid when erſeethy pure, is tranſparent; but 
KK | its attraction for phlogittic ſubſtances is ſo ſtrong, thar 
\ 5 whenever it comes in contact with them, i it Hon be- 
comes of a dark color. Its ſpecifie gravity N 
ble that of water; for if a pint of water weigh one 
pound, the fame quantity « of vitriolic acid will weigh 5 
und lt has a very ſtrong. arcraftion. 5 


* * £ 9 
— 2 3 20 ME 28 , 8 3 8 5 
e Ke + 0 FF 24 . 
3 AZ EN 35 2 . 4, 
co Sh R 2 1 


* 
F* 


— OI NETIC TR Ps , 
. 


3 


1 


D 
— 


i 
7 
5 E 
N F 
* * 
17 1 
. 4 
1 5g 
1 To 
L 
yo 
* 3 
bY 
4 = 
= „ 
p A 
4136? 
1 
© 7 
8 
. 
_ 
' +. 
2 
_ 
ot 
4 
* 
2 ; wil 
. » 
o 
+ 0 
* 4 
Wo 
* * 
. ix 
„ * — 
* 4 
r 
* = 
42 
” 
_— . 
=.” „ 
> 
3 
E , 
a 7 
q 
5 8 
* 
1 * 5 
* 9 * 
+ 3 
4 4 * 4 
: + 3 
£ 72 20 
' 1 W 
, * - 
by 
© 
. 
31 * 
; "4 
» 
A 
3 , 
5 f ; 
5 
. 
2 
1 
D 
J ' E 
* 
p 4 
5 
1 
1 o bY 2 
q 4 5 
2 
0 a 
o 
' L * 
' 
4 
' 
: 


- 


bg which tare, it is called VOLATILE rorelnavos 


pyrites, by diſtillation. Sulphur was found to- pro- 


duce it in great abundance froni combuſtion; cbnſe- 


quently; that ſubſtance was burnt under a large glaſs 


bell; the condenfed vapor was an impure virriolic © 


acid, which was purified either by ſimple diſtillation, 
or by the addition of a ſmall quantity of nitrous acid; 


which attradts the phlogiſton; and is afterwards eaſily 
. evaporated away by a gentle heat. This was called 


Orton VIrRIOL I PER Campanan J or oil of vi- 80 


triol by the bell. It is now obtained by the com- 


buſtion of ſulphur, in rooms properly conſtructed 5 
and lined, which are called Sul ynux Cramnens. | 


It unites with alkalies, earths, and metals, forming 


various neutral ſalts. When united with phlogiſton 
it is volatilized, and has a very penetrating ſmell; in 
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| acid, or ſpirits of ſalt. Its _ is © 7 
With a geeniſn tinge... It' is volatile in tbe heat. of 5 


the atmoſphere. Its ſpecific gravity is: to water as 


- nineteen to ſixteen. Its original form is a vapor, | 
bh his « ſtrong bee for water, and therefore 


is generally in a liquid ſtate. Tes attraction of 1 75 
gion is not fo ſtrong as th 


It formerly was obtained from green yitriol, and 


1 It is de- 
e * by Ailing over er wagt 
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neſe, and ĩs then called r DEPHLOGISTICATED MARINE | 
> < >> ITAL? 


"6 is el 15 decompoſing common delt with | 

the vitriolic acid by diſtillation. The common ſalt 
| 8 compoſed of marine acid and mineral alkali, che 
b acid has a ſtronger attrackion for the alkali, 
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therefore unites with it; and drives off the marine 


acid in form of a white vapor; which is condenſed by : 
„water in proper veſſels, It unites. with alkalies, 
e * calces, and n | 
fm” 85 ä 


III. W of a Thisacid W 
P ſedative falt; it is united with the mineral 
alkali and forms Box Ax. It was thought to be an 
artificial production; but it has been found by Mr. | 
Hoefer in a lake near Sienna, in the great duchy of 
Hetruria. It acts like an acid, but very feebly. It 


Tl may be fuſed without any addition, when it forms. 7 
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a glaſs like ſubſtance, which may be diſſolved again 
im water. It diſſolves in ſpirit of-wine, and then che 


ſpirit burns with a green flame. It unites with al. 
. kalies, earths, and metallic calces. Irs ſpecific gra- 
| vity.18 1, 480. It is obtained by adding vittiolic 
acid to a ſolution of borax; evaporating a little bens 7M 
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v. Frovk A555 . This Py was firſt repaint: 
by Margraaf; but Scheele firſt examined it as an acid 
with preciſion, and deſcribed its peculiar properties; ; 
_ the former dtrected his attention to the earth, which 
was volatilized in the proceſs of obtaining it. To 
becpate it, „equal parts of fuer ſpar and oil of vitriol 
at diſtilled in a proper degree of heat, in a glaſs. re- 
dſt; ſore” water being preyibuſſy put into the re- 
ckiver. It exlübits the peculiar Phenomenon of A 
pe its wapors, fotming an earthy cruſt; upon the 
— ſurface of tlie water. In its ſmell and volatility, — 
by cauling a precipitate in the folvtions of ſilver and: 
| quickſilver in the nitrous acid, it has been ſuppoſed 
a modification of the! Marine acit; and others p. 

poſe it of the vitriohe kind. been With alkalies, 
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. all che liquor todryaeks; and at length urging it with a 
| „„ red heat. In both cafes the arſenic is found concentrated 
c 5 in the reſiduum. As it is found in tha reſiduum, it | 
Via ſolid and concrete ſtate ; it may however be 
EN 828  "diflojyedi in twice itz weight of water, and braught 
Ainto a liquid forms which by eyaporation will be- 
come ſolid again, When this is ſublimed, it re- 
OLE e the nature of white arſenic ; and by the lk - 
„„ of ee che NY of arſenic. | 
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 VEGEFABLE acids are generally liquid, ad 


contain 4 conſiderable portion of mucilaginous matter; 
conſequentiy they do not poſſeſs ſo great a degree of 
nerimony and ſharpneſs, as the mineral acids. It is 


very probable; that the baſe of all the acids is one 


Jt. qoamiry. of boiling water; ; and the ſolution i is de- | 
_ clear from the powder that ſettles at the Bot- 
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identical ſubſtance; and though there may appear 


1 air; Mr. Kirwan ſuppoſes it to be 
"fixed air; but it appears to me to be ſimple elemen- 
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- Gor e 0. "No-one the 
juice muſt be ſaturated with chalk while boiling, 


Upon this the precipitated earthy ſediment is waſhed; 


covered with water, and mixed with as much oil of 


vitriol as there has been chalk uſed for the faturation. 


Finally, the ſelenite generated ae ee ee 


raed, a the PERS _ ar 


"Finn 05 eee of 7 E Scheele 
it appears, that in all kinds of fruit, there is either an 


acid which is entirely the ſame with the pure acid of 


lemons; or elſe her e acid, which he calls 


de acid of apples. 


18. 1 of 1 In dates to ee this in 


its utmoſt purity, ſaturate the juice of apples with 


| fixed alkali; and then pour vinegar of lead upon it, 
till nothing more is precipitated. Aſter this the pre- 
cipitate being firſt waſhed, pour diluted acid of vi- 


triol upon it, till the mixture exhibits a pure acid taſte, 


without any ſweetneſs. 


8 fltration. The depur⸗ 
lemons and apples is diſcriminared by. dhe following - 


After this the Jiquor moſt 


properties, viz. Firſt, The acid of lemons ſhoots into 


beautiful cryſtals; ſe : 


dly, it does; not; produce, * 


 faccharine acid, by means of nitrous, acid; thirdly, 
it produces no alterations 1 in the ſolutions. of mer- 
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cryſtallize, an 'is Laos pounce ah. | 
- with nitrous. acid: it forms acid of ſugar; tl 5 
eee eee; ions of mercury, 3 ad 2 


ſilver, and a diluted ſolution of gold; and fourthly, . 


me with acid of apples, is more ſoluble 
in os than ck is. combined with the acid of 
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b acid is not eſſentially different from the: acid. 
„ of Pk which is a factitious preparation: obtained 
by abſtracting nitrous acid from ſugar. Scheele 
firſt diſcovered this analogy, by ſaturating cold wa- 
ter with the acid of ſugar; and adding to thisſolus 
tion ſome lixivium of tartar, drop by drop; duriog 
the efferveſcence ſmall cryſtals formed, which were 
found to be-genuine falt of wood-ſorrel.. 'Klaprothz | 
of Berlin, corroborated Scheele, by means of a very 
bo ftriking': and curious experiment. He precipitated 
. - nitrous ſolution of mercury with acid of wood. 
ſorreiz neutralized by vegetable alkali. The white 
= precipitate well waſhed and dried, and gently heated 
1 in à tea ſpoon; produced a fulminating noiſe not 
inferior o that of fulminating gold. Acid of ſiipar | 
, pahaly: neutralized by vegetable alkali produced 0 
the fine precipitare, which on expoſure to 5 eK. 
hibieedths e ons. ROT” | 8 . 8 5 : 
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Ces for obtaining this acid is as follows; viz. one 
„ of c cream. of tartar, 7; boiled in five or fix pounds 955 
blk water; a a quarter « of a pound of clear and color | 
= - 8 ol of vitriol, is to be adde by little and little, 
When a complete ſolution is: obtained.” If the coc. 
„ tion be corinued; | all the vitriolated tartar'is preci :. 
Ptitatee len the liquor is evaporated th one half, 
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uſedi ane different Colors, i in Fire- work 5 
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its W Ty water to diſſolve i it. Thirdly, It unites 
with acids, and except v with the vitriolic, forms with | 
chem deliqueſcens ſalts; and fourthly, it is infuſible 
I nas; a furnace; yet acts as 4 powerful flux 


on che other earths, Fixed alkalies have ſcarcely | 


ay effect upon it; but it is eaſily brought i into fu- 

1 5 ſion by borax or microcoſmic ſalt. Fuſed with calx 

ol iron it forms a black maſs of a metallic appear- 
| ance; with calx of copper a red colored maſs; with 
culces of lead, zinc, tin, and. antimony, a yellow 
glaſe, and with calx of biſmuth a greeniſh glaſs. 
In its natural ſtare, it conſtitutes marble, lime 
- ſtone, chalk, ſpars, 8c. and when united with a ſmall 
portion of vitriolic acid, 1 en * 
eee % rug 0 


: : + : Fe 07 PONDEROUS EARTH. 


: vo „„ 1 b united in 
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found in a pure ſtate, which perfect reſembles lime 
in taſte, but requires goo times its weight of water to 


5 ee! it, at the temperature of 600. Or it may be 
0 ſeparated from the vitriolic acid by calcining it with | 
 rwice its weight of fixed alkali, which unites with the 
acid, and forms vitriolated tartar; that is diſſolved by 
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8 When! it is found united with fixed al air; OY 
„VA cannot be diſſi ipated by calcination ; and the *Y 
* method to ſeparate it is, by diſſolving in the miarine 
or nitrous acid, and precipirating it with cauſtic al- - 
Kali. When diffolved in marine or nitrous acid, and 
_ evaporated; it yields cryſtals, which do not deli- 
OL and is; precipitable from thoſe ſolutions by 
che Pruſſian. alkali; a property which diſtinguiſhes | 
it from all the other earths: . It decompoſes vitrio- 
latedd tartar, an effect which no other earth can ope- 
kate. In the dry way, it acts and is acted upon 
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11 8. ſpecific gravity | is about 2, 333 it requires 
about fix hundred and ninety-· two times its weight. 
of water to diſſolve it, in the temperature of the 
air. It; combines with acids; the yitriolic ſeparates 
at; from . the. nitrous and marine; the Precipitate 
forms Epſom ſalt, v which is;very bitter and ſoluble in 
its own weight of water. It neither melts nor burns 


to lime in the ſtrongeſt heat; but loſes. conſiderably | . 


ol its weight, partly by evaporation, and partly' by 
de loss of fixed air. It does not vitrif⸗ with any of 
the ſimple. carths ſingly, except me; but it is 
_ brought” into fuſion by Horax or mierocoſmic ſalt; 
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: exceed 2,000. It is very diffuſible, hut not more 
ſoluble in water than pure magneſia, It combines 
15 with tlie nitrous and marine acids, from which it 1 
| le by the vitriolic, and forms alum. It is not 
_ precipitable from thoſe” acids by the acid of ſugar; 
inguiſhes it from the foregoing Karths; all 


of which, except the ponderous united with the vitrio- 


- 5 lie acid, are precipitable by the acid of ſugar; though, 
| 8 F there be an exceſs of mineral acid, the precipitate | 
| is not always apparent, till a part of the liquor be 
og evaporated, The ſtrongeſt heat does not convert it 
5 into quick lime, nor fuſe it; either ſingle or with 
iliceous earth; but with the calcareous. it readily 
runs into fuſion. Fixed alkalics do not promote its 

155 fuſion, but borax and microcoſmic falt"diffolye it. 
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"Ke, BOYLE and Sher philaophein conſidered 
the ſeveral | vapors obtained from certain ſubſtances by 
artificial proceſſes, as atmoſpherical air; and applied 


the term to « every permanently _ vapor; River 
 Kiffitious, kixed, © or fixable air, to W Hich later ep 


0 rimenters have added inflammable | ar, nitrous air, 
:% Theſe terms lead to an opinion that ſuch va- 
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Por are different modifications of the atmoſphere; ; 
but as that is not the caſe, retaining them muſt be a 
continual ſource of error; therefore \ we mall follow 
Van Helmont, i in comprehending ſuch per c 
8 as are obtained by any chemical proceſs, un- 
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is an i betrogen vapor, compoſed of fixed, phlo- 
en, and empyreal gaſes, beſides various other 
ſoluble matters. Its general properties afe, firſt, its 
. gravity is to that of water as 1 t0 650. Se- 
condly, It is capable of great compreſſion and expan- 
Fon. Thirdiy, It is a principal agent in all chemi-: 
cal proceſſes, particularly in combuſtion; arid the cal» 
7 an of metals. Fourthly, It is ĩndiſpenſible ſor 
© the ſupport of animal and vegetable life... Fiſhy 
Afb perkeRly Haben water; e it u n. 
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Auned in moſt ſubſtances ina ſolid ſtate, from which 

| 3 be „ 7 it may be extracted by the air pump. 3 
8 5 Is f 5 + 3s: 12 Er ys. 0 | I - ; 5 
7" od IIS i is obtained by heat, from calcined 19 5 

—_—_ cury, red precipitate, from minium, moiſtened with | 

=. nitrous acid; lunar nitre ; nitres with alkaline and | 

 -. earthy baſes, &c. leaves of plants, raw ſilk, and other | 

1 | L —_— ſubſtances, immerſed i in water, im pregnated | 
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we er cope gas. But it is now d 
3 formed i in the atmoſp ere; and 5 
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4 purity, is by "expoſing liver. of. fulpbur. in a fluid. 
Rate, to a certain portion of air; the liver of ſulphur 
abſorbs the empyreal gas, and leaves the pure me- 
pPhitis behind. It has been diſcovered in the air 
bladders of carp, and may be collected by breaking 
em under 22928 filled with water. | 


 Mephiti 1 Ri taſte nor finell it is 1 wie 
"chan atmoſpheric air; it does not. redden the tincture 
of litmus, nor precipitate lime from lime water. 
Neither water, earths, nor acids, have any viſible 
action upon it. Mr. Cavendiſh has diſcovered that 
three parts of 'mephitis and ſeven parts of empyreal 
gas, expoſed to the paſſage of the electrical park, are 
| Era : condenſed, and produces nitrous - acid. 
Berthollet in decompoſing volatile alkali, found it 


to conſiſt of five parts of mephitis, and one of in, | | 


flammable air. As animal matters contain a con- 


| Kderable portion of it, which i is extricated during pu- 


trefaction; volatile alkali in a gone quantify ona 
| be. 9 during t chat . 5 


8 © NITROUS GAS. 
Tus abril from the a&tion of nitrous ; acid 
we. n oils, Ke. | 
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r Ae de nor is it ahered DD 
water. Ir is compoſed of mephitis, phlogiſton, and 
|  emipyteat gas. When united With air, a diminution 
is produced in proportion to the purity of it; hence it 
s uſed as a teſt to determine the ſalubrity of air at 
Po oo as On 
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Iris „ vfhution of chalk, mild al. 
* marble, &c. in the marine or vitriolie acid. 


the blue color of vegetables 1 into red; ſecondly, it 
ame, and is highly noxious to animals 
which breathe it; thirdly, it precip] i 
Ime: water, and renders cauſtic alkalies wild 


abſorbs i it, ind conſiderable « quantity. „„ 
This vapor conſtitutes the choak damp of mines. 
VVITRIoIIc ACID GAS. . 


A is very ſoluble i in water, | 


* , : 0 
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11 the vitriolic acid volatilized by phlogiſton. 


due colors; and hen united wich alkaline baſes, 
forms neutral falts, different from thoſe. formed 1 
the vitriolie acid. Iris deftruRive of animal life, | | 
| 3 = = ran N GAS. | 5 . 7 
© 6 vie: AINRIATICACID.GAS. es 
- 1T'is obtained boiling ſpirit of ſalt in a retort,” 
| = placing the neck beneath a veſſel filled with mer- = 
_ eviry. This elaſtic. fluid has a ſtrong. and penetrat- 
CE ſmell. It extinguiſhes candles, deſtroys the life 
_ the vapors. of water which Goat i in; the ain and 
With them @ white. ane, which di iſſalves in 
and forms marine acid. It ca uſes. ice to melt wih 
great rapidity; by 80 of the heat it imparts on 
| 1 combination with water. It diſſolves | 
nature of this ga not as yer w. 0 
| - amRATED MURIATIC as. 
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Is is obtained with great facility during the 
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250 is always. als e gram color, with a 
ue penetrating ſmell. It is not acid; extin - 
/, guiſhes flame; and quickly deſtroys animal life. It 
deſtroys the colors of all dyed. ſtuffs, ſyrup of violets, 
and tincture of litmus, by turning them to a white. 


" 


2 blanches yellow war, cc. It decompoſes volatile 


it of the inflammable' air, and 
leaves the pics 1 thickens unguinous oils, cal- 


cines metals, not excepting mercury and gold, and 


diſſolves in water, to which it communicates the ſame | 
properties. It is decompoſed 
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1 LL NG 
pureſt is the 
vapors. It is is obtained from a- ene iron in vi- 
+ wiolic acid. It ert fire, is fatal to animal 
. iſe; intiames on the application of fire, when: freely - 
_ expoſe d to — air. An to 
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4 and turns ſyrup of violets green. Empy- 
real air precipitates ſulphur from it; and it inflames 
Vith a reddiſh blue flame. Water abſorbs it, but, it 
zs decompoſed by expoſure ty air; and the ſmoking 
nitrous acid, and the ſulphureous acid decompoſe it, 
as well as the gas. Hepatic gas reduces the calces of. 
lead and biſmuth. It. precipitates muriatic ſolutions; 
Mercury and filver decompoſe it,'by. ſeparating -the 


ſulphur. It is this gas that POOR pn Vere 
= FRI ACA Waters, 6 16k 12208 oh it | 
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„„ | PHOSPHORIC Gas. aged 
Boy. A is "changed by boiling cauſtic atkali with half 15 
ies weight of phoſphorus; and receiving the vapor in 
veſſels filled with mercury. This gas is foetid, de- 
ſttroys animal life, and takes fire ſpontaneouſly by the 
contact of air. It is a ry WER in in- z 


E11 


flammable air, FG IS LOR i ; 
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. Erb INFLAMMABLE GAS. | 


* ſolution of charcoal i in inflammable air. This | | pO ; | 
. vapor burns with a blue fame, gore a with ſmall | | 
5 8 1 or reddiſh 1 1 o 
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akal, which takes place i in 1 Its fut 
) oſed to be formed * pas and inflammable 
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„ | To. aſcertain the quantity which any jar 
= 35 N contain in cubic. inches; the area muſt . 
EE. wied by the perpendicular height. Now the 
5 area is found by multiplying half the diam "EY 
lulf the circumference, which is to the diameter 2s = 
— | menos to twenty · ſeven nearly; or Rill nearer as 
one hundred to three hundred and fourteen; By 
way of example, and to uſe ſmall numbers, and to 
2 1 fractions; we will take the diameter to the 
. circumference as one to three. Suppoſe the cylin- 
| en inches deep, and its internal dlamerer 
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eight inches; its PRO OR 15 therefore 

twenty-four inches ; half of which being 

| byfour, which is half the diameter, gives forty: 

for the area; and forty-eight being multi 

=_— inches, che depth of the veſſel gives the „„ 
| number of ſquare inches of gas contained in the ey : ER 


* 


5 knder, viz. eight hundred and fixty-four. n. ; 
CC , 7 6 oo i 
| looked upon as a | 
1 element; but lately ſome experiments of Mr. Ca- N 
vendiſh, give us reaſon to believe it is a compoun : 


71 5 5 © ſubſtance, whoſs conflituent parts. are inflammable | 8 
gas, and the baſe of empyreal gas. But it appears 
that ſuch immenſe quantities, which are 


| donn on che furface of our earth, ſhould be-formed —&« 
by econdary cauſes; indeed the „ ©. - | Þ 
= = art, ſeems to depend on circumſtances, which can „ 
| rin nature, ſo that water muſt date 
| „ ae. may be known by the fol- 55 — 
1 viz. firſt, pure water is lighter and | 
| 5 ware fluid than ar which contains heterogeneous 15 - 


„aß mixes with it without any 


4 44 . 


- INTRODUCTION. | 


is ate ble of three tee viz. ſolidity, 
0 , and vapor. When it beconies {ee the air in 
1 - ) aa: becomes hotter; but as it is reduced to a 
. 5 fluid again, the ſame air is made conſiderably Glee, 
Fx chan the ſtate of the armoſphere ; and when it is con- 
Vverted into vapor, it abſorbs heat, and | produces 
Tn cold. It perfectly diſſolves in air at 65 of the 
. | thermometer; boils at 2129 and freezes at 320% It 
flame, by being decompoſed, and furniſhing | 
empyreal gas. It has not the leaſt affinity to phlo- 
- giſton, unguinous oils, fat, reſins, and ſulphur; but 
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„ taſte they are called mineral waters. The moſtcom- 
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22222 9——ů— 
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uncombined ſtate, but moſt frequently 

1 5 earths, alkalies, or metals; ſecondly, alkalies, forne- 
itmes uncombined, but generally i in union with aerial 
or other acids thirdly, lime, magneſia, terra poride- 


1 
CARRY 
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5 . iron, copper, and manganeſe. Iron united 
Vith fixed gas or vitriolic acid; copper always wih 
1 , ved; en _ neſe er e e 
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Aurnites imperfectiy with eſſential oils and ether. It 
BVB cthe proper ,menſtruum of ts and cauſtic earths; 
. e e 
| „ jp. e . *; 195 50 2. 1 SY 8 nl 


5 däbltanes wb ben der Wröme kenlible as the | 


mon impregnations are, firſt, acids, ſometimes in « an 


or clay, moſt. frequently united with acids 


9 the medium of an alkali 8 liver of burn 
. Sometimes vi iolatt "Zinc; and urgent are wan 


& 1 — 2 * « * < 3 Sx a 9 
* 12 - 


1 live are two e of dere theſe i im- 
. prone, viz. e dee and . | 
The thy ee expelled by boilng 
heat, and collected with a pneumatic apparatus. If | 
aerial acid ſhould be contained, the water previous to . 
boiling g will redden the tincture of litmus ; or lime- | . 
Water, will be precipitated either by adding a little of | 
the water, or placing a little lime water to the action . 
of theexpelled vapor. If it ſhould be hepatic air, 
it will ſmell like putrid eggs and blacken filver. 


7 * n 
1 . * 


1 "EH * PRECIPITATION. | es” 
„ in any form, it is 5 
A by a ſolution of terra ponderoſa in marine 
acid; the vitriolic acid ſeizes the earth, and falls to the 
bottom, forming a ſpathum ponderoſum. The ma- 
rie acid is detected by applying a ſolution of filver 
n nitrous acid; the marine acid ſeizes the ſilver and | 
2 falls Oo OLE: TR inſoluble ir in nitrous. . 
LY "acid. | VVV 
-Uncombined alkalies change paper lod OY 6 Mi 
| bra OE: e bolor.- 1 if . 0 „ 
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| of ble cal, the water er contains 


or terra ponderoſa, by vitriolic acid; neutral ſalts 
Wich alkaline ba are precipitated | highly, rec- 
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ee, e e cal; and zinc of a white color, 
which becomes yellow on expoſure to 
comes white again as it obo; or ene | 
covered with tincture of galls 
1 ſtate, and in union with marine acid, 
whe the tincture of galls produces no effect; but 
the water is affected in the uſual \ 2 by the pruſ- 


M. te, che iron is difolved in the vitriolic acid; 
but if it does not loſe that taſte, the iron is combined © 
with marine acid. Copper may likewiſe be detected 


by the volatile alkali. - If man 
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BY evaporating a ſufficient quantity of water, the 


24 


. which it contains appear in the, following order. 


Firſt, acrated lime and filiceoys earth fall. before. the. 7 
Water... | boils; . ſecondly, gxpſums. ; thirdly, , alum; 
Fil; xthly common mie Eemtbly, virial of 
VV 


1 common ſalt; n 7, Vitri ol 
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| quaneit of metallic ſalt. It muſt be chitved, that 
various ſalts are formed, by the union of the re-agents 
' with the ſubſtances, previouſly exiſting in the water; 


theſe are cubic and calcareous nitre, vitriolated tartar, - 
and digeſtive ſalt; but theſe may be aſcertained by 


amending to the quantity of re- agent uſed and allow- 


ſalts, which are ſoluble in rectified ſpirit of wine; A 
cold water, or ſubſtances inſoluble by either men- 
ſtruum. Spirit of wine diſſolves neutral ſalts with 
earthy baſes, ſedative ſalt, arſenic, and extractive mat- 


and the reſiduum weighed. | Thin refick 


ter. This ſolution in ſpirit of wine, after it is di- 


| kned with In water, is examined as follows, viz. 2 1 


th 


| 7 Y IF precipitanth indicate ſalts with a . 
baſis, the earth muſt be ſeparated by the acid of ſu- 


gar, united to an alkali; the precipitate thus ob- 


tained gives the quantity of calcareous earth. The = 


. falt acquired by cryſtallization, whether i it be nitre or 
| digeſtive falt, ſhews with what acid the calcareous 


earth was combined. In order to ſeparate this ſalt - 
more accurately, the liquor may be evaporated to 
— ſolublepartof the reſiduum extracted 


Vith ſpirit of wine; conſequently the digeſtive ſalt and 
„„ 8 


u. 16 inconſequenceof the precipitants, cid 5 
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ſalts, or vitriolated tartar, be poured into the water; 


the quantity of the precipitate, will ſhew the quantity 
4 of the ſalt contained in the water. The ſalt produced 


: , muſtbe ſeparated andexamined, 


III. If the water contain falts with magneſia for 
| - theirbaſes, a portion of fixed alkali muſt be added to 
the water, when the magneſia precipitates; and by 
the cryſtallization-of the ſalts; or by precipitating 
them with ſpirit of wine, it will be ſeen with what 
id che magneſia was combined. 33 
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IV. If the water contain ſedative os it 2 bes" 
evaporated, and the ſalt will c yſt | 
only one that is cryſtallizable and foluble in pit f 

wine. Arſenic is detected by a ſmall quantity of vo- 
latile liver of ſulphur, The liquor muſt be evapo- 
and the extractive matter is left. for 
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The ſubſtances which are ſaluble in in diſtilled w 
ten may be fixed alkali ſaturated with fixed air; all 
| neutral falts, aha, Eren fake, Gee. To 


pſot ale be 
| Aidolved and eee, ee 4 fow hours a. 


quantity of magneſia will be precipitated; the quan- 
e tity of alkali is known by calculating the portion ne- 
cCebſſary to precipitate the ſame quantity of magneſia 

_ from Epſom falt. If the water contain alum and 
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_ INTRODUCTION. „ 
5 Epſom falt, either with or without other ſalts,” the | 
beſt mode to aſcertain their quantity, is to decom- 
poſe them. Let a ſolution of fixed alkali be added 
drop by drop, till it ceaſe to make the water turbid, 
Leet the precipitate be carefully dried and weighed; 5 
| and then put it into water ſaturated with fixed ür; 
which will diſſolve the magneſia, but leaves the 
earth of alum untouched. The difference of weight 
ſhews the portion of magneſia diffolved: The ſalt 
formed by the decompoſition is ſeparated by cryſ—-— 
-  tallization, if the water contain only alum and Ep- 
ſom ſalt. If Epſom falt and Glauber's falt be con- | 
' rained in the ſame water, it is impoſſible to ſeparate - „ 
them by cryſtallization, as they both ſhoot into . 9 
t. ls at the ſame time; ; therefore they muſt be decam- ũ 
poſed, the quantity of either is aſcertained by the 5 1 
weight of the precipitated earth. If Glauber's ̃n 
common ſalt, and nitre be contained in water, let Aa _ 
| . ſolution of terra ponderoſa i in nitrous acid be poured _ 2 
into the water; the precipitate dried and weighed, ©  _ | 
ſſmews the quantity of Glauber's ſalt. | Into the fil © 
' © rered liquor let a quantity of a ſolution of filver in 50 
- nitrousacid be ron and the precipitate ſhews the 
18 portion of c fk; and if theſe. precipitates 
dive not the ar weight of the reſiduum diſſolved 
5 n cold water, there is reaſon to ſuſpect nitre; %% 
BB © deficiencyof weight ſhews the quantity which maß 
| | | b< diſcoveredlikewiſe by cryſtallization. The ſubz. 
C0 ances . 2 are not c oluble either i in 
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"waning in 5 85 uy ſhews the ail: of ſele- 
Or marine acid poured on the reſiduum diſ-. 
= the iron and earths, and leaves the ſelenite and 
- filiceous earth behind. The ſelenite is ſeparated 
from the iliceous earth; by diſſolving it in di | 
water. Secondly, The ſelenite being ſeparated by „ 
the former method, a little marine acid poured en | 
the reſiduum, diflolves all the i iron and earths, except - Wl 
dhe filiceous. - Thirdly, The iron is diſcovered bb MM 
- precipitating ic in form of Pruſſian blue, by the 7, 
dalkali, previouſly purified by the marine. _ 
acid. Fourthly, Calcareous earth, in the above ſo- | | 
hon, by acid of ſugar. : Fifthly, Barytes by vitrio- 5 
hi acid; and laſtly, The magneſia and clay, are pre- | 
nine by 4 wt als and the former is diſ- 
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a CHEMICAL, PRINCIPLES or 


The heterogeneous mountains, conſiſt of her 
nate ſtrata of various ſpecies of ſtones, earths, &c. 
When the ſtratum conſiſts of limeſtone, it is of the 
laminar kind; and if it contain any metallic ore, this 
is placed between the laminæ. The ſtrata are fre- 
quently interrupted. by ſiliceous le which are 
_ called ſtops. a 5 7 

\ "Theſe compound mountains-contain coal, bitu- 
men, petrifactions, and organic impreſſions, ſalts 
calamy, gold in ſandy ſtrata, copper and lead ores, 
ppyrites, &c. - Theſe lie in the ſame direction as the 
rata between which they are placed. CE es 

There are mountains analogous to theſe, which 
eee as they conſiſt | ; 
only of three immenſe maſſes; the loweſt granite, 
the middle of the argillaceous kind, and the upper- 
moſt of limeſtone. "Theſe are in general metall. 
| rows, che ores are found in the ſecond ftratum, or | 5 
detween the firſt and ſecond. They are in veins or 
n . ene, 
in all directions. 


eee e ect. 
lation to the horizon, by that of inclination. Their 


direction is either morning, noon, evening or night; 
| dy which is mene nan tous te dion 
n 8 : 
8 8 . = 
F FE {hs i 2 ” 
” $ 3 25 5 Is 7 
1 5 155 2 
Do TS Ss } 
* 3 2 ; | ; 8 
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2 of their difference, as FERN prepenicua ED = 
 horizomal, hanging, dilated, rich or poor. % on 35 1 
Small veins will ſometimes diverge from hee es Þ 
ones, and frequently return into the trunk from = 
whence they iſſued. Theſe. are called flips, and "= 
are in general very rich. The ſuperior! ſtratum of 9 
earth or ſtone, immediately in contact with the „%% 
en e keen on ee it reſts, i3 2 
bee e erde veins are various ; | 
fiſt, by a regular diminution, as if, during their ſoft 
, Rate, they had been compreſſed by the ſuperincum- | 
bent weight of the ſuperior ſtrata ; ſecond, by ſplit- 
_ ting or ramifying into ſmaller veins; and third, by ß 
_ terminating abruptly. This termination is cauſed 5 } 
dy new ftrata running tranſverſely to the other, r “ 
dy perpendicular fiſſures, produced by ſome rupture —-* * |} 
or derangement of the ſtratum, through which the + 5008 
_ vein paſſes, by which one part has been . * ; 
Preſſed, orremoved aſide from the other, moſt pro- 55 1 
bably by earthquakes. Although veins terminate 


CE? 


nay upth eee not r e ceaſe, but are 


eee 9 r of metai- 1 
| "Ke veins, which are faden if ever found in plains; ; 2 
| nes Ba e the EG 


N e ere 
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3 F mountains, we have acceſs to the more ancient ſtrata 
= . of the earth, which in plains are covered with ſo 
mamuanpy depoſited, alluvial, and other ſtrata, that we 
=_? can ſeldom if ever reach the former. Theſe veins 


D found in diluvial mountains, which are 


Foo ores may be ſaund in them: yet, ſingle and ſeem- 
ing detached mountains, eſpecially in ſmall-iflands, 
Z have been found metalliferous; but then they are 
A ret _ ſtratified, and ſmall iſlands themſelves. are 
_ frequent! reg ranges of very 


72 


* #* 


© **+,- Mineralogit ex” thoſe. a an. moſt 
„„  meralliferous, which have a gentle aſcent,a moderate 


2 » - height; and a broad baſis; the. ſtrata of which are 


©, mearly horizontal, and not much broken, eat i 
© ,* _ extended, and conſequently more valuable to mi- 
Po ners, than thoſe 188 0 


tered mountains. 


Theſe ores contain a e e ey W . 
air. 8 ; 

The molke common e are e ar- 
ente, the vitriolic, marine, and phoſphoric acids; 


one ſpecies of iron ore appears to be mineralized by 
15 5 acid of Pruſſian blue. If the mineralizer be of 


a ſaline nature, and the compound ſoluble in leſs 
— thantwenty times its weight in water, it is generally 
claſſed among che ſalts. There have been ſome 
1 \* mineralogiſts who have excluded arſenic as a mine- 
ralizer, alleging that it is a metal of irſelf, and never 
united to other metals but in a reguline ſtate; there: 


_ fore that the compound. it forms ſhould: rather be 


called an alloy than an ore; but it muſt be obſerved, 


that as metals which are found united either with the 


calx of arſenic, or its acid, are in a greater or leſs 
ſtate of dephlogiſtication, it ought. to: be admitted 
as a mineralizer in the ſtricteſt ſenſe of the word; 


rene, as no ſuch union, without a dephlogiſ- 8 
tication of the metal ann, 5 


in the mineral kingdom. 
Mineraliſed ores are divided i into Foun cl viz, 
- firſt; ſimple, containing only. one metallic ſubſtance; 


and ſecond; compound, en contains two or more 


— — „ fe 


Of the ſimple and Sant ens. 185 5 5 
wr! be e diſcriminated. Firſt, ores con. 


3 Y Fo - ___  -taining 
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TE METALLIC ARTS. | 5 
and the different ochres which are the calces of ii iron. 
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ce of that ſand yielded only from 10 to 12 
55 grains of gold; haven "wg Be 0 8 PR it was 
OT e a 


6 ' CHEMICAL, PRINCIPLES or 
raining a metallic. ſubſtance mineraliſed by dale, 


28 galena, which is compoſed of lead and ſulphur. 
1 Secondly, metallic ſubſtances mineraliſed by ſulphur 


- 75 x 


and arſenic,as ſome ſpecies of pyrites. Thirdly, ores 
mineraliſed by arſenic only, as the white 55d 
and Fourthly, ores mineraliſed by faline * 


f che native vitriols. 


Gold is never ati patient] VR as: it is * 


| capable of forming | any union with ſulphur, nor can 
it unite with arſenic but with very great difficulty, 
: and then muſt be brought into a ſtate of fuſion; ſo 


that it is always found either native, or inviſibly 
mixed with extraneous matters. It has never been 


| found in a calciform tare. "There are nee 
On Ae deſcribed. 


» 4 5 74 
5 * 4 1 
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eres „ 
ee ee ſmall lumps, or in i 


| „„ ſand. In this ſtate it is found 


in France, Africa, Hungary, &c. If 100 pound 


Land contain 24 grains of gold, it is ſaid that the ſepa- 
ration is worth attending to. The African gold ſand 
is very g 8 yoo: of which 3 | 
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It is ſometimes found embodied in ſome matrix = ᷑ò— 

either in a granular, foliated, or ramified form, in „ 

ſtones of een but moſt e the TS 
| Kliceous se . 33 8 


* 4 


SPECIES „ 3 
fixed with yellow or martial Pyrites. 1 855 5 K's 
+ THUS mixed i it is found i in the mine of Adel- ” 5 | | 

_ fors in Sweden. Cronſted obſerves that 100 pounds Ss 
ol this ore contain but one ounce of gold, a that 
it is hardly worth extracting. The pyrites is of a 
bright yellow. colours Joſe and 8 e It has e 
5 che medium of iron, becauſe e eee ae 1 
by aqua regia, or amalgamation; but though Rs. 
man inclines to the opinion of the mineralization of l 
gold, yet he is candid enough to own, that the gold of 
when extracted from this ore, being of a granular 7 
angular form, it is doubtful whether it was not rather BE 
mixed, than truly combined with the fulphur ndl! 
iron; more eſpecially as the quantity. of ggtd. is 
= very ſmall, that the fulphur of the Pyrites, would 3 
not only defend it from the action of che aqua regia, 
but the nitrous acid becomes ſo phlogiſticated by : 
Acting on the pyrites, as not to be able to dep | 
cate the marine, on which depend its power of dif- nn 
_ ſolving gold. Mercury cannot | have acceſs to ir, 1 
therefore FRO it. A | = - 
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Uo IT bytes containing gold are likewiſe found in | 
; that found! in the latter | 


. mines of Norway are of a 10 fame: 


A tains 


ergh in 8 in moun 


s SPECIES Th OD : 
Mixed with dee Tron and 


THIS isa yellow pyrites, f fn alſo at Nagayain 


* * 


In Peru gold is found in Spode: and a oy 
matter not well known at preſent. e = 


which gold is contained. „„ 
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preſent known Vn | 
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Ih TS SILVER « RES: 
SILVER is is 


x 


2 3. laminæ are flexible, 
_ duRtle, and ſometimes « even Rae. in ome de- 
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- 


is one of the richeſt of the ſilver ores, 100 parts con- 
taining from 72 t077 of ſilyer. . 


Iltis found in Hungary near lit” and in 


Saxony, near Freyburgh; e in 1 nen 
mine of Himmelifurſt, 


4 a Pry Patil TOTO 


HIS ore 1 ot \a ſtriated texture, reſembling - 
biſmuth, but much harder, of a yellowiſh white co- 
Jour, it cafily fuſes; and if kept in fuſion, the arſenie 
is diſſipated, and the filver reduced in nearly a pure 
tate; but i it Fes contains a finall portion of 


—_ 


s found near Quadanal canal, in Spain and - 
q oor per cent. of ilver, {ll 


8PECIES. oY 


Manali a large Partion of Arſenic, 

So grest is the proportion of arſenic in this ore, | 
chat were it not eaſily diſſipated, it would not be 
dhaſſed among ſilver ores, as the quintal contains but 
from four to ſix' ounces. It is ſoſt, 1 | 
when it exhibits a brilliant metallic 5 


e e e acrrrl > 
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8 P. E c I E 8 Iv. 
 Mintralized by Sulphur and Arſenic. Red Silver Ore” 
Is a heavy ſhining ſubſtance, either tranſparent, or 
opake, moſtly of a crimſon, or reddiſh colour, but 
ſometimes grey or blackiſh ; when ſcraped, or pow- 
dered, always reddiſh; found in ſhapeleſs maſſes, of 
cryſtallized. in plated or radiated incfuſtations, , or 
in matrixes of quartz, flint, &c. In fire it crackles 
and melts after it has acquired a ted heat, with an 
 arſenical ſmell, and detonates with nitfe. 
Bergman found 100 grains of it 15 contain bo of 
fer, 27 of arſenic, and 13 of ſulphur. 
The darkeſt ores of this ſpecies are the, richeſt, 
and the 1 2 55 are the Nee „ 


| 3101 wm i ents 

Mineralized by Sulphur, and a very ſmall Portion of 

Arnie and Iron. Black Silver Ore. 
IT ixeither of a id and eite confifixice, which : 

| ding üs k Foe the vitreous ore; and of glaſſy 
5 appearance in its fracture when recent, or oſ a looſer 
texture, and ſooty or deep black colour, like moſs 

or thin leaves lying on the ſurface of other ſilyer ores, 

or of thoſe of lead or cobalt, or in clays, &c. It con- 
tains from 25 to 60 per cent. of filver, and is found 
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: SPECIES VI. | 
3 ( Mineralized by Arſenic, a and. containing a large Portion 
= 2 1 8 of Tron. Arſenic ical. martial Silver Ore. 1 

. . MINERALOGIST S. do not well agree about 


IVE: * * 


cCeorqding to Monnet, who has attended to the diyiſon 


"Jo 5 5 19 85 ot ores' moſt accurately, this « ore. is a ſubſtance, 


WE and of a compatt lamellar, or fibrous | texture, the 
os rhte is the reſt in filver; the ric &f gives | | 
| only 10 per cent. the pooreſt 6 or 8. It contais no TW 
bur, hence Monnet calls i it a metallic regulus, 
not conlidering that the iron is in a calcined. ſtate, 


5 Which proyes that arſenic is a a true mineralizer. The 
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8 TH 5 dies, found in quartz, ſparry- iron ore, Kc. It is | | = 
ns | rey and contains from 10 to 30 per cent. o 
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s ECIES vm. „ 
| Mincralized by Arſenic and Sulphur, with s large Por- 
tion of Copper, and ſome Iron. Grey Silver Ore. . 
- THIS is a hard, grey, or dark grey ſubſtance, _ 
more or leſs brilliant, ſometimes cryſtallized, but Fo f 5 | Wy 
e amorphous, and is in fact the grey copper . 
ore. hereafter to be mentioned, impregnated with fil- 
ver, and varies much in its contents; ini 
from 1 to 12 per cent. of ſilver, and from 12 to 24 of 
copper, the remainder being ſulphur, arſenic, and a 
/ Ittle iron; the richer it is in copper the poorer in 
flyer, and reciprocally. Mr. Monnet remarks, that 
wherever copper is united to arſenic, ſilver is alſo © 
found. It is the commoneſt of all the ſilver ores; | 
the grey ſilver ore of Dal in Sweden, contains alſo 


tegulus of en, but this belovgs to the n next | . 
OED... 1 8 1 „ 


3 E c I Es Ix. „ 1 
| Munralid by Agen and Sulphur, with 3 x == tp .._- 
and Regulus of Antimomy. Brown Silver Ore. „ 
It is moſtly of a reddiſh brown, ſometimes duck 'F 
grey, frequently found cryſtallized. in pyramids, | = 
but chiefly amorphous. When ſcraped it: appears ö a | 8 
red; it contains from 1 to 5 per cent. of ſilver, te 
2 part is CORP and the: next bare. „ "1 ; 5 . 
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8 
Amiiomy. " Plane Silver Ore. od 


dull white, to grey. dark blue, brown, or black. It 
is found in a form, or like wool, ſometimes 
' looſe, at other times attached; its filaments are rigid 
and inflexible, the whiter it is the richer, but it eldon 
contains even 1 LO rok. of filver. „„ nn 
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Mineralized . Sulpbur and Apfmie, with 1b Cobalt 7 
Fun. Cobattic Silver Ore.  _ 


5 1 f.. ĩͤ 


ere, and ſomewhat ſhining ſolid maß. 5 

It is found in Saxony, and at Allemont in Dau- 
phinẽ. It contains about 40 or 50 per cent. of ſilver, 
and very little cobalt. The arſenic is in an acid 
tate in union with the cobalt. . . 
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SPECIES Ml. 
| Combuſtible Silver Ore. © 


* * 


T Els is black and brittle, and leaves about 6 per 
dent. in its aſhes, It is a coal in which ſilver i is found. | 
SE e ,,,, 5 
MMineralixed Fi the vitriolic and marine Acids with a 3 
5 little Tron, and ſometimes with a Mixture of the vi- : 8 
' . * | #reous Ore, Carmous Sil Ori. 
IIS ſcarce and valuable ore is of a white, grey, 
| pearl, or yellow, green, brown, purple or black co- 


- Jour; cryſtallized i in a cubic form, ſometimes. re- — 


ſembling an earth, eaſily fuſible without ſmoke. tt 
is found in Saxony, Bohemia, St. Marie aux Mines, * 

Siberia and Peru, and ſhould contain 70 per cent. . 5 

der at leaſt, if unconnected with iron. 


| 3 HIS is of a ee colour; mixed. with yel- | "4 
BYE nd red; it is ſaid to contain about 6 per cent. 1 

bk fiber. Some think it a mixture of red" rer. 
| - "or and Gino nicked.. 57 9s "0 
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SPECIES; XVI. 
oltaceous Silver Ore. 
is mortdore, and thought by ſome to 
ative Gives, 370 others a mixture of galena, ochre, 
| r Tt is found i in mountain cork, and is ſo. 
at it- ſwims on water, and contains but 
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or even fulphur, ifi ith 
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| - SPECIES 4% | 
| Caleiform Ores, of which there are 4. Varieties, 


1. THIS is found of a red or brown colour, 
in a looſe form; when it is called copper ochre; in 


— it is moderately hard, yet brittle, ſometimes 


cryſtallized” and tranſparent, in cubes, prifins, &c. 


It is found in England, Scotland, Germany, &c. 


100 parts contain 73 1 26 of 1 and 


I of water. 

The brown contains various N of iron or 
Pyrites, and ſometimes ſulphurated copper, and af- 
| fords from 20 to 50 per cent. of copper. 

. e green, or malachite. It has the ap- | 
pearance of green jaſper but not quite Jo hard, as it 
does not ftrike fire with ſteel. It is of a radiated or 


_ equable texture, of an oval form i in general, about 5 


the ſize of an egg; ſometimes it forms capillary fila- 


ments. It is found i in Norway, Siberia, &c. 100 parts . 


_ Contain” 5 of copper, and 25. of aerial acid and water, 


111. Mountain blue. This moſt frequently ap- 


- pears in a loolt form, but ſometimes indurated, and 


even cryſtallized, . but it is then mixed with quartz. 
e de Ne eg en e | 
1 i and 2 of water SEE TN wt 
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ww CHEMICAL PRINCIPLES or 


The turquoiſe is the tooth of an animal penetrated 
With the blue calx of copper: when heated it loſes 


its colour; it is opake, of a lamellar texture, and 


ſuſceptible of a fine poliſh. Some are of a deep 


blue, others of a whitiſh blue, becoming deeper when 
heated. It is found in Perſia and Languedoc. 


- The lapis armenus, is another blue ſtone, but does 


not admit of any poliſh, conſiſting of calcarequs 


earth or gypſum, penetrated with a blue calx of cop- 


7.” 


SPECT HS UI. 


| deere. by Sulphur, with ſeqrce any Tron. virtue 


Copper Ore. | 
oY is of a red, brown, blue, or violet — ge⸗ 15 


| nerally ſo. ſoft as to be cut with a Enife; it is ſome- 


times cryſtallized i in regular figures, and ſometimes 


: morphous, more fuſible than pure copper, and 


und in mines of other copper ores, in lime-ſtone, 


5 Tpar, quarts, clay, 8c. It is the richeſt of all the 


copper ores,' yielding from 80 to 90 per cent. of 


N The red ores are che PEPE. „ 


N 
> SPECIES W. e 


5 — y Sulphur, with" 20 ar 30 per ct „ 


g tron. Azure Copper Ore. * 
THIS differs from the foregoing, only i in con- 


5 nk more iron. . It conſiſts of various ſhades of 
__ blue, or reddiſh blue; itis as hard, and more brittle, | 
| ue contains from 49 to 60 Pre cent. e 
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b THE METALLIC Ars. _— 


Gains 20 to 30 of 1 iron; and the remainder ſalphur; 
thepoorer it is in iron, the richer in copper. This 


| ſpecies has been confounded with the inden | 
5 mountain Ty” 5 | 


| SPECIES Ro EE | 
: Mueralizd 5 Sulphur with a large Portion 7 Tren. 
al. Tell Copper Ore; yellow Pyrites. 
Is colour varies, of a yellow, or yellow mixed 
With red or green, or variegated like a pigeon s neck; 
it is moderately hard, but does not give fire with 
ſteel fo readily as other Pyrites do; its fracture pre- 
ſents ſharp fragments; it is ſometimes cryſtallized, 


and ſometimes amorphous, It occurs in ſeparate 
 maiſes, and embodied in ſtones, and 1 is | the com- 


A moneſt of all copper ores. 
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I ̃be gryſtalliſed ſort is the pooreſt in copper, e con- 

E raining only, from 4 to 8 per cent. the greeniſh yellow 

- Contains from 15 to 20 per cent. of copper, the pure 

| yellow contains from 20 to 30 Te cent. and is + the 
richeſt, ofthis Ls: 1 


„ ens vi. . 
38 Mineralized by Sulphur and Arſenic, with a little 2 
(ot . Arſenical or griy-Coppe? Ore. | 


THIS is of à White, grey, or brown colour, mo- 


.  derately hard, very brittie, ſometimes cryſtallized, 


often of an indeterminate figure, and very difficult 
of fuſion: it contains from 35 to 60 per cent. of 


5 * C : 


3... ls copper. 


. po < * 


2 - 


copper. The boom is" the richeſt 1 in copper; che 
white and grey contain moſt arſenic. It frequently 
' © contains ſilver, and if this exceed 1 or 2 per cent. it 
zs called grey ſilver ore. It is found embodied in 
all ſorts of ſtones, and mixed with other copper ores, 
as ene as ww the ores of other metals. 


| „ 5 ECIES e | 
Mineralized 5 33 and Arſenic, with, Zine and | 
: = \Blendoſe Copper Ore. _ 
THIS ſpecies has only been met. with. at Ca- 
= tharineburg, in Bohemia; It is of a brown colour, of. 
a hard, ſolid, and compact texture. Tt ETD 
18 FOR lin of copper. EE 5 


7855 SPRCIES vm. © 

i Shiftoſe, er flaty Copper G. 
THIS ore appears to confift of the vitreo — 
per ore intimately combined with thiltus, and not 
barely diſperſed through it in viſible particles. Tr is 
of a brown or black colour, very heavy, And of 2 
lamellar texture. It is of difficult füfibn, yiefds from 
| to 10 per cent. of copper, and contains a little bi- 
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. amen, calcareous earch, and iron. 3 
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rr is aid to be found in Sweden; it. CR 
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THE MET TAIII 4 ARTS. 21 


SPECIES X. 


| Mineralizad by the Vitriolic, or Marine Acids. _ Ro- 
man Vitriol, or native blue Vitrial. 


VITRIOL of copper rarely occurs cryſtallized, but 
| is often found naturally diſſolved in water in Hun- 


gary, Sweden, and Ireland, 100 parts of vitriol of 


copper contain 27 of copper, 43 of water, and 30 of 
acid. 


The wins le af coens hed Lane fone be the 


mine of Johngeorgenſtadt, in Saxony. It is of a 


greeniſh colour, of a foliated texture; moderately 
hard, and ſometimes tranſparent and cryſtallized. 


It was taken for a ſort of Mica; but Bergman | 
found it to conſiſt of copper, and the marine - 
Wo with CE 22 earth. 


* 


IRON ORES. 
THE bats A a 


black; or blackiſh brown calx of iron, which is in 
' fome meaſure phlogiſticated and magnetic, or the 

red calx of iron, which is more ed 
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=” CHEMICAL PRINCIPLES. OF 


| Brown calx of 85 mixed with Eren i in its metallic 
h | State. Steel Ore. 


111 is of a dark colour, ſolid, compact, and ſhin- | 
ing in its fracture, ſcarcely gives fire with fteel; 
gives a black powder, is magnetic, and in ſome de- 
gree malleable when red hot. It yields from 60 to 
8 of good 1 iron, and is found at Adelfors, and Dan- 
nemora; in Sweden; mah in the ifle > Elbe, and 


| North America. 


Cryſtallized i ron. 1 0 in an dene or eubio 


fo form ee to this ſpecies. 


8E * C I E 8 u. 

THIS differs nuss in its e from the 
preceding ore, but has leſs luſtre, it is either coarſe 
or fine grained, the coarſe loſes its power ſooneſt. 
It ſeems to contain a ſmall quantity of ſulphur, as it 


ſmells of it when red hot. It is ; probable that it contain? 


more particles of iron in its metallic form thian the 


preceding ore; but it is often contaminated with a 


_ / mixture of quartz and argill. It is poſſible it may 


4% 7 0 p 


EE 


IT 


= DR PSA 


contain nickel, for this, When purified to a certain 
: degree, becomes Magnetic, This ore has not as 2 | 


been Wy examined, 
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SPE c I ES III. 
Nath Calr of Iron, combined with OP 


THIS conſiſts of black ſhining ſcales, more or | 
leſs magnetic. Rinman found it to conſiſt of plug 8 . 
rk and 26 per. cent. of iron. "4D. | TW 


SPEC 5 ES w. 5 . 
Hive Cats of Iron united with the white - Cals i 
* Manganeſe, and mild calcareous Earth in various 
Proportions. White or ſparry Iron Ore. 


- Is colour when freſh dug is whitiſh, but from 

4; expoſure to air, it becomes grey, then brown, and at 
luſt reddiſh, yellowiſh, or black. Its ſhape is either | 
| amorphous, or rhomboidal; it is frequently tranſpa- © | 
rent; its texture lamellar, ſcaly, granular or cellular; 
| ſometimes i it aſſumes a ſtalactitical form, and ſome- 
times itisfound in a powdery ſtate, and is then of a 5 
brown blackiſh colour; is frequently interſperſed | ä 
with quartz and pyrites, &c. and does not give fire = 
vwith ſteel unleſs theſe foreign ſubſtances are ſtruck. 4? 
It is ſcarce ever - magnetic before roaſting, but if | "0 
| heated, decrepitates, grows black, becomes magne- 
7 loſes from 15 to 40 per cent. of its weight. 
100 parts of this ore from Eiſenartz, in Steria, afford, | 
according to Bergman, 38 of the brown calx of iron, 
a4 of the white calx of manganeſe, and 38 of mild 
14 earth. Aa fort from Weſt Silvrete eh 


Tz 
* Ld 
2 5 N y - 4 ; | 7 
? ; " : > 
7 5 * 
* ' 
. : 233 5 [ 
* 9 4 


4 
4 7 I Y 
a. 
— 
n N 
8 U * EN 
. «©. jet 
o 5 : F 
EE nd, PLES. 2 8 7 8 8 3 8 1 1 : g N. * . AA NY Sn . 
1 "Ee STEEN (( ** DO PEG 3 . ; * 9 87 W #4 2 3 4 ** E 9 * e — wk A 2 ig 3." 
ORD, OE ICED e e 4 SE 8 - Mt gt - x48 <p 7 £2] ws the TID v we. + Ix WP * 232 8 F, * 4 t 
65 . F. Jus, CSS 1 2 I * 1 A; ** S e 8 . 3 S + het 02-4 FE IS W an e ” r 1 — 
* 222 Sy Le Geges 1M 1 0 Eh,” £16, Af n o . „ 5 i 8 N c * „ y N 
5 : : LO TSS 245 4 ** . N 


— ory 
— 


— a 
—— 


„ |  CHBMICAL PRINCIPLES or 


|  thewhite calx of * and 50 0 of , mild calca- 
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berg, contains 22 of the brown calx of iron, 28 of 


rec ee. 
„„ ern C1ES v. 
| Magnetic Sand. 
THAT of Vitis is of this ſort, It is of a 


1 


:” black ar and contains about half its weight of 
iron. Its e compaſigon has not wut Wan ane 
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SPECIES vl., 


. Red Calx of tron indurated, and combined with 4 zue 


el, af frequently with Manganeſe. Hematites. | 
' ITis generally of a red, yellow, purple, or brown 


colour, of a metallic luſtre, and very hard, though 


ſeldom ſo hard as to give fire with ſteel. When 
ſcratched it ſhews a red trace, it is not magnetic 


5 before roaſting, but by that heat it becomes black and 


magnetic; its, ſtructure is either ſolid, granular, 
ſcaly, or fibrous; it occurs either in ſhapeleſs maſſes, 


or in a ſtalactitical form, or even cryſtallized in re- 
gular forms according to Gmelin, though Mr. Pe- 
ile denies it. In ſome. places it forms. whole 
mountains, and contains from 40 to 80 per cent. of 
iron. Gerhard found it to contain argill, and Hieim 


manganeſe. This ſpecies of iron ore, when ground 


 Intoa convergent ſhape, and finely poliſhed, is uſed far 
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- SPECIES vn. | 
5 — in a looſe Form, mixed with a notable . 
portion of Argill. nee ons, red, and 
' brown Ocbres. 8 
OCHRES . 3 
tainingalarge proportion of martial particles. Thoſe. 
that become brown by calcination, and alſo magne- 
tic, belong to this ſpecies; ee eee 
particles are mixed with argill and calcareous . 
and chen thele ochres efferveſoe with n 


. E SPECIES VII. Eo 

Aud of Foo e with Plantae. 8 
| THIS CF 8 
not maguene before anne. | 


: SPECIES IX. 08 _ 

| Red Cale of on, mired with ac Prin th 
From aud induratad. Torſten. 
THIS is of a bright, bluiſh black, or yellowin 
Seer colour, and fibrous texture, ſhewing a red trace 
when ſcratched, and is weakly magnetic before. tor- 


refaction. Ane ee it is N 
| gieaed than hematies ng 
SEEN 


"SPECIES 


may 
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8 37 E CIE. 8 xX. (es 

THIS Sens hs a mixture- of the ita er 
culces of iron, with ſome unknown ſtony ſubſtance. 
It ſcarcely yields in hardneſs to any ſubſtance except 
diamond; the beſt ſort is of a dark grey colour, but 
becomes brown and magnetic by torrefaction; other 
ſorts are of a reddiſh ruſty white, or yellowiſh co- 
| lour; it is never uſed as an iron ore, nor is its pro- 
portion of iron well known. It is much uſed in the 
arts. for poliſhing; it is ſold in two ſtates, the corn 
emery, and the poudered emery; the latter differs 
from dhe former only in being finer pulveriſed, and 


Faſſed through a fine ſieve. The firſt is uſed . 


. and the ſecond e 


SPE CIES * 
ku lun united with abe plyplrie a. 
N "Grey Iron Ore, 1 4 
THIS * 2 ſhining metallie appearince, and 

' commonly gives fire with ſteel; it is not the leaſt 
magnetic, and when ſcratched ſhews a red trace. It 
| picks from eee 
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' THE METALLIC ARTS. 
SPECIES XI. 
| Argillaceous Iron Ores. 


OF theſe we may diſtinguiſh two principal va- 


rieties, viz. thoſe found in mountains and high lands, 
and thoſe found in ſwampy or low lands overflown 


with water. Both are deſtitute of metallic luſtre; - 


but very weighty, and ſome of gangs when dry 5 
ſorb water Arena Ways. e 


VARIETY 1. | 
Hab Land argillaceous Ores. 
| THESE are yellow, red, brown, or greyiſh, in- 


| durated and friable, or looſe and powdery, or in 
grains. They conſiſt chiefly of the red or yellow | 


cal of iron, or of the grey iron ore, or torſten in a 
looſe form, mixed with clay, and conſequently oſten 
containing manganeſe or ſiderite; and ſome, parti- 
cularly in France, and the neighbourhood of Liege, 
are ſaid to contain the calx of zinc. Hence there is 
a great variety of them, and conſequently their * 
ties muſt alſo be very different. 

Horne · ſtone overloaded with iron, W to this 
| ſpecies, and Rinman mentions an iron ore found in 


4 


Kent of this ſpecies, which affords about 27 per 


cent, of brittle iron. 


This variety never obeys the magnet before, 
and very rarely r torrefaction. 
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- WHEN dry this ore is friable, and brown or 
black, and appears either in hamps, or of 


and very brittle. It becomes magnetic by torre 
faction, and the crude ore affords about 36 per cent. 
ofregulus, and after calcination about 50 per cent. 
The iron e it is cold ſhort, at leaſt in 
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foun in a loaſe form in many parts of 
and is uſed ar i 
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vith iron, there is found, princi 
ick, heavy, unmagnetic fand, ofthe filiceous kind, 
which is ſaid to contain iron and zinc in great quan- 
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Dara Born, in his lettersfrom Fhingary; mentions 
a blue cryſtallized iron ore, WERE is a ſhoerl 


overlanded with: iron. 


e Zqoncis's av.” Is 
Mauriatic Iron Ore. LO. 
SERPENT INE, overloaded with 1 500 forms 
this ſpecies inns dee . 5 
FC 


Martial Calamine. 835 


CALAMINE. is properly an ore e of 2inc, hu 
ſometimes it contains ſo large a portion of iron, as. 
to be worked with a view of obtaining chis metal. 
It contains quartz and clay, is of a . red, or 
brown colour, and moderately hard. e _ 5 


7 0 5 SPECIES XVII. 
7 Martial Pyrites. 1 
THESE. are. ſtony. concretions of ſulphur, clay, 
ae iron, ſo hard as to give fire with ſteel. 
There are | two. Principal varieties of chem. „ 


— 


> 5 VARIETY 1 gn t. 


# > {© « R 45» * 


pub yellows Prin. 

"SOMETIMES grey, of a W 
"Ros it ſtrikes fire with ſteel, but in the fire is very 
infuſible. It contains from 1-6 to 1-3 of ſulphur, 
from 80 to 5-8 of i iron, the remainder mn ad 
fy S 


- 


1 them i is in a dephlogiſticated ſtare. 


_— CHEMICAL PRINCIPLES OF 


filex; the three firſt intimately combined with each 


other, and the iron in a" ſemi-phlogiſticated ſtate. 


Some pyrites inſtead of clay, - contain calcareous 
earth, theſe are common in France, and the 1 iron in 


A 
if 


FEE NE, 
Xs e or reddiſb brown Drin Et wk 
II i generally of a ſpherical ſhape, or cryſtal 
lizedin cubic,! rhomboidal, or other forms, and is de- 
void of metallic luſtre; ; it difficultly gives fire with 
ſteel, and contains very little fulphur, but much | 
more iron than the yellow pyrites. It is for | 
magnetic before, but always after törrefaction. It 
ſometimes contains calcareous earth. The iron it 
, 5 e h 


- SPECIES: A 
| Mineralized with Sulphur and Arſenic, Raf I gr29, © or 
0 3 ee  bluiſp'grey Pyrites, or Marcaſſite. 15 1 end 
15 Tk found either in ſolid compact maſſes. of 3 
. ſize, or in grains, it gives fire with fleel; 
when burnt, it gives a blue flame, and an arſenical 
ſmell, and by diſtillation, orpiment, or realgar; it is 
not magnetic either before or aſter torrefaction. It . 
e e rene than fulphur. : 
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31 
SRI 
Mineralized by Arſenic. Miſpickle.  * 
IT is of a bright white, reſembling a mixture of 
| ſilver and tin, and unalterable by expoſure to air. Its 
form either granular, priſmatic, rhomboidal, &c. It 
is neither magnet before nor after torrefaction; it 
affords arſenic by diſtillation in the proportion of 30 
or 40 per cent. and ſometimes contains a little cop- 
per and ſilver; it is frequently mixed with other me- 
tallic ores, and often found in indurated clay, quartz, 


ſpar, &c. Whenever iron contains leſs than —— 5 & 
ns] it is magnetic. 3 | a 
Sercins K 
- Combuſtible Iron Ore. OT. 925 
1 ' CRONSTED mentions” two varieties of this 
kind; one of which the greater part is volatile, in a 
ſtrong heat long continued, and ſeems to contain iren, 
plumbago, and coal intimately mixed. The other | 
5 burns with a languid flame, loſes about 1-5 of its 
weight, reſembles pit coal, but is ſomewhat e 
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vities of pyritaceous mines, or in ſhiſtus; it is 
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5 N CHEMICAL PRINCIPLES OF 
alſo found in ſmall round ſtones, called ink- ſtone, of 


a white, red, grey, yellow, or black colour; ſoluble 
in water, and containing a portion of copper and 


UNcERTAIxN MINERALIZATIONS. 


A. 


RY HT reis . 
| \EHISis a ftone of 4 grey iron ons formed of 
diverging laminæ, of great hardneſs, and a metallic 
appearance, and infuſible in the ſtrongeſt fire, Some- 


times it contains arſenic, in this cable, ic blackens by 


expoſure to the air. 1 / 
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or ſeliaredl texture; of a moderat hardneſs, and ſome- 
titnes ſo brittle; as to bercafily-broken-berweenthe 


fingers; when ſeratched it hows: a reid tince, - which 


diſtinguiſhes it from tangſſen- According to 


Lehman, it conſiſts of ſiliceous earth, calx of iron, 
and a ſmall portion of cale of tin. The nature of. 
this ſubſtance is Kill" ſormewhar obſcure, but up 


the whole it appears to de am ore of manganeſe, mi- 
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analyſis of Met dy . he following conſti- 

| tvent parts were obtaii 
Yellow earth of tungſten 68 parts 

„ Manganeſe 22 
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Ca of irooen 133 
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e; generally found in bogs 
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1 ; dome unknown dtate, mixed with clay, and ſom e- 
3 dimes chalt and pyrises. It is ſaid to afford about 
d qo per cent. of iron; alum and ſelenite are den 
accidentally found: ich it. OS, een ö 
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„ THESE ores are remarkable for their great 
TT * weight, they are redone! to four varieties. 5 
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"Tin $ Spar, or white. Tm Ore. Ku 1 6 , 
= Ms of eng lly of a white eee 
_ greeniſn or yellowiſh, ſemi- 


Ting 


233 


— 23 farmerly thought to | 
bas pureſt of all tin ores. It ſome- - 
8 ; * 12 . x | | 


| 2 | a | "ag? 1 A 
2 Me. pale, brown, or black Tin a 


. mavixofquanz, fuor or mica, or mixed with 8 
„ all contain a mixture of it ien. LW . 15 
e from the matrix, for tin ieſelf is never mineralized - h | 
1 by it; and for the ſame reaſon zinc is ſometimes * 
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. —— or reddiſh yellow Tin Ore, garnet Tin "ng 

THIS conſiſts 'of ſmall cryſtals, ſemi-tranſparent 
or opake; ſometimes it is found of a ſpherical form, | 
ſtriated, and reſembling Hmatites. Te contains 

more af iron chan of tin. ns 5 e 
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VARIETY w. 


Tip Vane. 1 
THE preceding varieties conſiſt for the molt part 
of metallic particles, the preſent chiefly of ſtones, or 
ſands of different ſorts ; Which contain calx of tin 
inviſibly diffuſed through them. They may be of 
any colour; blue, grey, black; and biwwn, are the 
commoneſt they are called lodeſtones. 
It is remarkable that tin has not as yet been 
found i in any ſtones of the calcareous genus, except 
BF for; bur only in thoſe of the lliceous or n. 
| So kind. 
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Bo, RD 5 ; erz e 1 * J n. 0 1 28 922 
ls was 4 diſcovered 3 by Banging 6 wikis _— 
1235 e minerals, which he received from Siberia. 1 
He obſerved two ſpecies of it analogous to two arti- . 
.  - ficial combinations of tin with ſulphur; the one 
; NONE 18 colour of zinc, of a fibrous texture, | 2 
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which contained about 20 per cent. of ſulphur, and 


the remainder tin. The other iaveloped the for- 


mer. like x" craft, reſembled aurum muſivim, and 
40 per cent. of ſulphur, a fena 
tion of copper, and the remainder tin. 

Tin ores are very ſcarce, not —x band 
in any « conſiderable quantity, except in 
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FILE * 


ſtriated texture. Lead ochre, or dave | ceruſs, is is 
the ſame ſubſtanee, büt in a looſe form, or indu- 


_ rated and ſhapeleſs; ſometimes it is found in a filky 


or per cent. of 
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Ned » Drown, or $18 | | 
THIS; 18 alſo Mund either 1 | | 
or in ſhapeleſs maſſes, or in powder 
the above only, by containing more iron. That j in 
bonder. contains a mixture of clay, and affords | 
about 60 or go per cent. of lead. e 
Fe To VARIETY m. VVV 


or in a a looſe powder, as in Saxony; 
wy or inyeſh quartz. It 
cldom contains copper. 
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in water. It originates from the ſpontaneous decom- 
| Poſition of nnn ores. 0 
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ralized by the Phoſphoric Acid. 
"BIS ſpecies was firſt diſcovered: by. Mr. Gabn; 


it is of : a greeniſh | colour, by reaſon of a roixture o 
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| Mineralizad 5 Sulpbur, with, Silver and 2 little Tron. 
; | ANG Potters Ore. 33 iy 
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"Fs the coinage of all lead ores, of 3 a bluth. 
= red colour, formed of cubes of a moderate ſize, 
or in grains of a cubic figure, whoſe corners have 
been cut off; its texture is lamellar, and its hardneſs | 


variable. The hardeft ſort containing a great mix- 
ture of iron or quartz, that in grains is thought to 
be ile richeſt io ſilver; but the contains only 
about xor, f- 3 per cent. that is Ia or 18 ounces per 
quintal, the pooreſt. about 60 grains. Ores which 
Field about half an ae ß per * of 8 are 
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SPECIES & AY 5 
Mlineraliaad by Sulphur, with Silver aud Regulus of 
5 : _ Antimony, |  Autimonial Lead Ore. . 
rs" appearance is like galena, but its texture is, 
different, being radiated, filamentous, or firiared;, | 
when heated it affords: a white ſin: Yiu 
from 40 to 50 per cent. of lead, and from: half an 


| . Ounce to two ounces of filyer per quintal. | ei, 
2s s BPECIES Vi. Tg. Oy 
Mineralized by DON with Silver, a and, a | 
 Arriated, or looſe Oman it e ok 18 < 
20 per cent. of lead, which flows by barely heat 
u, as the iron denins the ſulphur. It is no more 1 
en hes pyrites. 85 I | 
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"Ao matrix. | Theſe well mixed afforded. him, 
with 1-3 of their weight of vegetable alkali, cubic 
and octagonal cryſtals, that is, ſalt of ſylvius, and 
tartar vitriol. The marine falt neee _ 
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Miner ied Sulphur, Native Cinnabar, Permillign. s 
11 is of different ſhades, from a yellow to a deep. 25 
red, and is found either pure, in hard friable maſſes; 


| either ſhapeleſs, or cryſtallized in cubes, and ſome- 
85 times tranſparent, or intermixed with clay or ſtone, 


or interſperſed through the ores of other metals; par- 


% 


 ' ticularly thoſe of ſilver, copper, or martial Pyrites; : 


its texture is either radiated, ſtriated, ſcaly, or granu.. 


lar. 100 parts of cinnabar contain about 80 of 


. mercury, and 20 of fulphur. Artificial cinnabar 
contains rather more fulphur, and hence its colour = 


* | darker. RE 
8 8 s r Es W. | 
| Mineral » Kahler with e. Black £ Ore LE 
 Meroury. © 


1 to Cronſted Ra TORI, this | 


5 eee colour, glaſſy texture, and 


decrepitates ſtrongly when heated; the cinnabar is 
5  volatilized, and the copper reeaſes, and 2210 y be diſ- 
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evious «rorefaton. 


ſtalactitical, or eryſtllized i in-groups, con mos. 3 
by torrefaction it loſes 1-3 of its weight, without 
emitting a fulphureous or arfenical ſmell, and i is in- 

ſiuüſible in the ſtrongeſt heat ſingly, or with mineral 
Alkali, but eaſily fuſible with borax: 100 grains of 

munis ore contains about 65 of the calx of zinc, 28 Of 
- aerial acid, 6 of OM and: 1 ee and W 
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With 4 notable Proportion of Fon. 25 uienags. . 5 
Mr. ENGESTROM, in the memoirs of Stock. 
holm, for the year 1775, has | given us an analyſis of 
N an ore of this ſort from China, it was of a white co 
Pur, interſperſed with red ſtreaks of calx of iron, 


and ſo brittle as to be eaſily broken between the fins. 


gers. It contains in various ſpecimens from 60 to 


90 per cent. of zine, the remainder wasiron, and | 


mall portion of elay. Bindheim diſcovered this 
ec in Germany, and found ir ic conkiſe of ine. 
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Mixed with Iron and Clay in various Pr roprtions. 
5 5 Calin. 1 
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rs j <3 LEM? is de grey, yellow; Won a * 


not ſo brittle as the ſecond f and of various 
degrees of hardneſs, though ſcarce ſcarce ever ſbhard'as o 
Ke e fire with ſteel; its textiles equidle or cellular, 
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dba . of cal of zinc, 3 of inan, 1 uf clay, and 
1᷑32 of filex- Nut in other ſpecimans theſe proportions, ; 
8 ut very different, one ares are fo poor as nat ta 

8 0 contain above 4 per cent. of calx of zine; a 
dre ſhould afford at leaſt 30 per cent. Sometimes 
5 15 | calamines contain a mixture of calcareous. earth and 
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form, in che galleries of mines, in we 

gary, Goflaary 850, of as an effloreſoence | | 7 

zinez it is alſo found diſſolved in mineral Watts,. 1 
and generally with fome portions of vitriol of im 

and copper. | 100 parts of vriol of zine, contain 
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areous ſmall, when ſcraped, or at leuſt when | 
vitriolicvr marine acid is dropped upon hem. 


— E; yy 


* 7 Wi 7 5 3 N ts * * 5 . +. "TY 8 * $. TY, pA. 2 — G 
* IF 8 * 3 5 Xx - 7 1 ; Te 
* : * a * - . . 8 
4 . ö 
7 8 | 
3 1 \ ; 7 
4 x : 298 ; 0 
. a * * pt . 2 * 1 1 » 
. 5 3 1 . 1 L — 4 2 ' 4 
TS Er s ” y 6 . * 1 Pi ** 8 5 FX - £ 


ITS form is gene 4 yi e 5 Ws 
texture ſcaly or ſteel-grained; by torrefaction it F}! 
| loſes 1-6 of its weight. 100 Ns ee abour . 

J bf zinc, $ of iron, 4 of copper, 26 of 6 þ beoX | 9 
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d it decrepitates, and if laid on a bauen bel i it 
mit a ſulphureous ſmell, and depoſes white and 
pFellow flowers; it is not magnetic even after torre- 
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5 looſe powdery tate, frequently mixed with native 
' arſenic; it is volatile when heated, but does not de- 
tonate with nitre, though an eee 5 
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|  Mineralized by Sulphur. 5 5 1 85 * 15 
ot theſe. there are two. varieties, the yellow and 
the red; both ſublimable in cloſe veſſels, and deto- 
nate with nitre. With fixed alkalies they both form | 
a hepar. | 
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_  _Telew Orpiment. 
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more or leſs ſolid. It contains about 110 of its 
9 N of ſulphur, and burns "th a blue Hope: | 
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"©  Mineralizedby Sulpbuanur. 
II is chiefly found in Sweden, of a bluiſh grey 
© colour, "lamellar texture, like galena, but much 
heavier; 1 it is ſaid to contain beſides bifmuth, cobalt 
. and arſenie. This ore is ICY fulible, and the ful- 


1 be 2pncIns _ 25 „ 


1 Tris is fad to be of 2 lamellar — 
nut, and to be found in Norway. e 


7 FE 2 . a . 
* o - - 
* 
* 
— by my 
* — ? . 
3 Þ Re * — mY 5 4 1 % 
"3 2» * % * pl Pug 7 * 
2 2 y ; # * 7 982 £ 
* * ” wy 8 
- 
— o 2 1 2 4 
* 2 Wel 
"KY 
1 . 
i v > 
- 2 % 1 
- % - a I =P 2 
8 3 
A. * F 2 


ON e A 25 Eq N Cc 1 a 4 155 . F 
5 + Mineralized Jy azriat cid. Black Ochre of Cobalt. 
THIS appears either in a looſe powdery form, 


- ſometimes AS e e, or grey, artet. 
88 WA Phew Ba : ; 'E 2 8 ; ; f Or 


1 — : 
1 
> 
* * 
* 
* 
1 - ol 
f - 1 * 
- 
— 
of , 
* 
» 
- 
* 
o 
5 » * 
. - 
/ * 
* z 5 
75 & 
- 
* 
* 
* ; 8 
i 
* 
— — 
s — 
o . 
. * 8 
» 
4 — 
* FE) £ 
* * > 
- 
* 
8 
— * % 
d 
. 7 L * x Py 
L o * — : 5 8 bp” 3 
— ; x | x 
4 PF Or «- 


. CHEMICAL PRINCIPLES OF | 
„ ©, black Wa maſſes, when it is called \ vi- 

8 treous cobaltic ore; it is commonly free from ſul- 
phur and arſenic; hen there are any, they are only | 
mechanically, mixed ; ſometimes ſmall portions of 

copper and iron are alſo found in it. e 
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au the vitriolic or  arſenical Acids, Red 

THIS . as either look or pure, or mixed 5 
| with chalk ox;gypſum, or indurated and eryſtalli 
| ral cryſtals, or in a ſtalactitical form; it 
„ melts ealily and then becomes blue; it frequently 
inveſts other could 5 and is s found ſometimes 
in ſtones or ſand. N | 
—_ Bergman has ſhewn that the Adel 4 * | ; 

E  _\, notthecalzof arſenic enters into this combination, 
= 7: for cobalt is never red, but when: united to an acid. 
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| | times in grains cryſtallized, of a dull white colour, | b 
and frequently bears the appearance of a miſpickle; 
it becomes black, and not red by torrefaction, which 
diſtinguiſhes 1 it from pyrites. No fulphur can be ex- 
_ tracted from it, 20-1 i. contains ans more iron 
han Kade cba. | 
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. ori or black. Blue is that which it ac- 
_ quires from the proportion of phlogiſton, which it 


is enabled to retain by reaſon of its union with fixed 


alkalies: green ariſes from a mixture of the blue 
Vith che yellow calx of iron, yellow from the preva- 
| Jenceof tlie calx of iron, red from a nigtit pfl . 
tiention of the calx of manganeſe, and black from its 
perfect dephlogiſtication. When tnanganeſe 3 is in 
the higheſt tate of phlogiſticarion, without being in 

à reguline ſtate, it is of a white colour... Ps ae. 

© _  calces whatever colour they may be, communicate 
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| "embodied. with quartz, or in a looſe. earthy form. 
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"Mr. Scheele found it to/ confiſt of an aeid of a pe- 
culiar nature united to ſulphur; a ſmall portion of 
| iron is e e found in it; but it ſeems merely 
een prom of acid, hom: i 


K Wc by be with nitre, or % 
ſolution 1 in nitrous acid; this latter method is the 
| readieſt. For this purpoſe it is to be five times dif- 
1 tilled, each time with four times its weight of ſpirit 5 
| of nitre ; 4 white cabs ; at t laſt . which 1 1s the 
4 molybdenous acid. 
Mr. Hielm has FE this 045 He 43851 
= Ss molybdena and put it into a crucible; with a mix- 
ture of fat and charcoal duſt,” and covered it with a 
copper cover. The crucible was expoſed to the in- 
for half an hour, a part of the 
. 85 molybdena was fuſed and found at the bottom of the 
I in. ſmall brilliant globules; and the reſt 
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'--.: io vr Len zinc, copper, and the nitrous ſolutions 
| of fil yer, mercury, and lead, and that of lead in ma- 
LE. tine acid. The ſolution of tin in marine acid, is 
. Precipitated blue, but the ſolutions of | | 
. ſublimate, are not altered by i it; an and lou r 
- ae ſolutions of chalk or alum are not altered 
bdaurt that of barytes in acetous acid, is is precipi 
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in what manner the proceſs ſhould be conducted ſo. as 
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The aſſaying of ores may be performed either in 
| OREN moiſt way; the firſt is the moſt ancient, 


and in many reſpects the ee 0p, and 


a conſequently ſtill continues to be moſtly uſed. 


Aſſays are made either in crucibles with the. blaſt | 


& the bellows, or in teſts under a muffle. - 
The aſſay- weights are always imaginary, ſome- 
times an ounce repreſents an hundred weight on the 
large ſcale, and is ſub-divided into the ſame number 
of parts, as that hundred weight is in the great; ſo 


that the contents of the ore obtained by the- aſſay, | 


_ ſhall accurately determine by ſuch relative propor- 
on, the quantity to be expected | from, any veight of 
ore on a larger ſcale. 

In thelottings of the ores, care ſhould be it to 
5 how ſmall portions from different ſpecimens, Which 
ſhould be pulverized, and well mixed i in an iron or 
braſs mortar. The proper quantity of the ore is 
now taken, and if it contain either ſulphur or arſe- 
nic; it ĩs put into a crucible or teſt, and expoſed. to a 
moderate degree of heat, till no vapour atiſts from 
it; and to affift this volatilization, ſotme add a finall 
quantity of powdered charcoal, this who el 
the roaſting of the ore. 
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eben weder the 3 well; provid- 
ing the ores be deprived. of all their ſulphur; or, if 
they contain much earthy matters, becauſe in the 


latter caſe, they unite, eaſily with them, and convert 


them into a thin glaſs, but if any quantity of ſul- 
phur remain, theſe fluxes unite with it, and form a 


liver of ſulphur, which has the power of deſtroying 
a portion of all the metals; conſequently the aſſay 


under ſuch circumſtances muſt be very inaccurate. 
The principal difficulty in aſſaying, appears to be in 
the appropriation of the proper fluxes to each parti- 
cularore, andl it likewiſe appears, that ſuch a diſcri- 
minating knowledge can only be acquired from an 
extenſive practice, or from a knowledge of the che- 
nical affinities and actions of ee bodies r 
"nu Wan 22 * + K 7 e <2 


: 


1 8 lden by the following. METHODS... 5 


FU $2 


. I. THAT which is now moſt generally uſed is 


by amalgamation, the proper quantity is taken and 


te duced to a powder about 1-10 of its weight of 
pure quickſilver is added, and the whole ttiturated 


in an iron mortar. The attraction ſubſiſting be · 
teen the gold and 8 quickly unites them 


in in the form of an en which i is preſſed through | 
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| leather; his wm is ealily ſeparated from 
his amalgam, by expoſure- to a proper degree of 
| heat, which evaporates the quickſilver, and eaves the 
| 2 This evaporation thould be madt with hun 
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This is the dee een . 
vhieh gold ae eg N Pio, 
: in Spatiſh America. „ is, Uo... E 
II. Take S vnddt) dt Ge” gold Und ins toitetc 
red-hot, quench it in water; repeat this two or three 
times, and the colour of the fand vi become of a 
reddiſh brown. Then mix it with twice its weight 
of litharge, and revive the litharge Aae by add- 
ing a ſmall portion of charcoal duſt,” and expoſing it 
70 a proper degree of heat; When the lead revives, 
it ſeparates the gold from the ſand; and the freeing 
+ of the gold from the lead muſt e 
formed by cupellation; , 
III. Bergman aſſays ae: ores containing 
gold, by mixing two parts of the ore well pounded 
and waſhed, with one and a half of litharge, and 
three of glaſs; covering the whole with common 
falt, and-mekiog it in à ſmith's forge; in a covered 
Crucible; he then opens the crucible; pues a nail into 
up and continues to do fo till the iron is no longer 
niches; I The lead is thus precipitated which oon- 
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. | £7 molt in ASSAY 7 SILVER ones; i 
I. Take the affay « quantity of the ore finely pow- 
Wed, and roaſt it well | in A proper degree of heat, 
5 frequently ſtirring it with an iron rod; then add to 
it about double the q quantity of granulated lead, put 
it in a covered crucible, and place it in a furnace, 
raiſe your fire gently at firſt, and continue to encreaſe 
_ i gradually till the metal begins to work; if it ſhould | 
appear too thick, make it thinner by the addition t 
a little more lead; if the metal ſhould boil too ra- "7; 
- »Pidly the fire ſhould be diminiſhed. The ſurface : 
Will be covered by degrees with a maſs of ſcoria, at | 
Vhich time the metal ſhould be carefully ſtirred with 
an iron hook heated, eſpecially towards the border, 
leſt any of the ore ſhould remain undiſſolved; and if 
what is adherent to the hook when you raiſe it from 
the crucible, melts quickly again, and the extremity 
of the hook after it is grown cold, is covered With a 
thin, ſhining, fmooth cruſt, the ſcorification i is per- | g 
fert; but on che contrary, if while you are Riicring i it, 
yo perceive any conſiderable clammineſs in the 
ſcoria, and when it adheres to the hook, though red. 
hot, and appears unequally tinged, and ſeems duſty 
or rough with grains interſperſed here and there, te 
| ſeorification is incomplete; in conſequence of which 
the fire ſhould be encreaſed a little, and what ad- 
bers eo the hook ſhould be gently beaten of, and 
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each up in a ſmall bit of paper; put a: — previ- 
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returned with + Gaal ladle into the crucible again. 
Ae perfect, the metal ſhould 

poured into a gone, previouſly. rubbed with a 
wt tallow, and When! it becomes cold the ſcoria 
may be ſeparated by a, few 19. of a hammer. 
The button is the preduce: c of the af 


a4 


II. By, cupellation, 5 Tale 


grind. it with ck yn hg 2 
8 divide 1 it into two or three parts, and wrap 


ouſly ſeaſoned under a. muſic, wich; about ſix times 
the quantity; of lead upon: it. When th 
t work, carefully put one of che papers 


„ 


the whole quantity be introduced; then raiſe the fire, 
and as the ſcoria is formed, i it will be taken up by the 
cupel, and at laſt the filver will remain alone. This 
will be the produce of the aſſay, unleſs the lead con- 


rains a ſmall portion of ſilver, which may be diſco- 


vered by putting an equal quantity of the ſame lead 
on another cupel, and working i it off at the ſame 


time; if an 75 filver be: produced. it muſt be d c pa 
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after this is abſorbed, put on a ſecond, nd on til 
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aud whdh theſcoria which adheres tothe rod appears. 


e an ASS AY 1 COPPER-ORES. 1 
; TAKE. an exaRt; troy-ounce of the ore previ- 80 
d pulveriſed, and calcine it well, ſtir it all the 
time with an iron rod, without removing it from the 1 
crucible; after the calcination add an equal quantity, 
of borax, half the quantity of fuſible glaſs, 1-4 the 
quantity of pitch, and a little charcoal duſt; rub the 

_ inner ſurface of the crucible with a paſte.compoſed / © _ | 
of charcoal duſt, a little fine powdered clay, 8 
water. Cover the maſs with common ſalt, and 3 
a lid upon the crucible which is to be placed in a fur. 

nace; the fire i is to be raiſed gradually till it burns. 3 

| briſkly, and the crucible continued in it for half an 8 
hour, ſtirring the metal frequently. with an iron rod, | | 


* 


clear, then the crucible muſt be taken out and; fuf.. '. . nl 
3 to cool; after which it muſt be broken, „„ 4 
the regulus ſeparated and weighed; this is called © Mi 
black copper, to refine which equal parts of con- =: 
mon falt and nitre are to be well mixed together. ä 
black copper is brought into fuſion, and a tea ſpoonful =, _ 
off the fluxis thrown upon it, which is repeated three ; 
or four times, when the metal is poured into an in- 
. and the button is found to be fine per. 
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© To rake an ASSAY + IRON © ORES. 


THE ow int hr a 88 . 
to ariſe. Fake two aſſay quintals of it, and tritu- 
rate them with one of fluor ſpar, 3-4 of a quintal of 
| powdered/ charcoal, and 4 quintals of _ decrepitated 
 fea-fale; chis mixture is to be put into a crucible, 
ned on the inſide with clay and powdered charcoal 
a cover muſt be luted upon the crucible, and' the 

- erveible itſelf expoſed to a violent fire for an hour, 
and when it is cool, broken. When, if the operation 
has been well conducted, the iron will be found at 

che bottom of the crucible; to which muſt be added. 
thoſe metallic particles, which may adhere to the, 
ſcoria. The metallic patticles fo adheringgnay be 
' ſeparated, by pulyeriſing it in paper, afterwards at- 
OR orgy with a magnet. Mowers 
YT, If the ore ſhould be in à calciform, tate ed 
. with earths; the roaſting of it previous to = 
„ if not detrimental, i is at leaſt ſuperflyous; if the 
earths: ſhould be of the argillaceous and ſiliceous, 
kind, to half a quintal of them, add of dry quick 
lime and fluor ſpar of each 1 quintal and 1-4 re- 

Aducecd to powder, and mix them with 1-4 of aquin- 

tal of powdered charcoal, covering the whole with 
©  r ounce of decrepitated common ſalt, and expoſe the 

luredcrucible eee a 


e x 


a quarter, then ler ic gradually cool and the b RE”. 
muſt be ſtruck off and weighed. 1 ee © ng : | 
If the ore contain calcareous earth there will be © 
no occaſion to add quick lime; the proportion of — _ 4 
the ingredients may he as follows: "viz, raſlay quin- "8 
tal of the ore, 1 of d<crepitated ſea-falt, 1-2 of po o . 
dered charcoal, and 1 of fluor ſpar, 5 9 Oe” - . 
conducted as above. 55 gy 
Fͤhere is a a in the _ of iron, 
when the cold regulus is truck. with a hammer — 
breaks, the iron is called cold ſhort; if it break on 
e eee; ſhort;, ir | 5 
"reſiſt che hammer both in lee ignited. me 


amr moms, _ þ 
MIX «quintal of tin- ore, pn previouſly waſhed, x 
| | verſed, and roaſted ill no arſeieal vapour ai, 
| with half a quintal of cada eee Bl: 
quantity of pulveriſed pitch; theſe are to be put inta | i 
| 24 & crucible moiſtened with charcoal duſt and waters | 
| and the crucible placed i in an air-furnace. | Aſter the 
hour, and then withdraw the crucible, the regubs 5 . : . is | 
| . will be at the bottom. If the ore be not wellwaſhed 55 * 
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| ſome powdered glaſs; and if the 
aline ſalt may be added. 
"ay + * ASSAY LEAD ORES. = - 
A S moſt of the lead ores contain either ſulphur or 
arſenic, they require to be well roaſted. Take a | 
quintal of roaſted ore, with the ſame quantity of cal- 
dined bo ; half a quintal of fine powdered glaſs, a 
quarter of a quintal of pitch, and as much clean iron 
flings. Line the crucible with wetted charcoal 


ut the mixture into the crucible, and place i 


=. | if before the bellows of a forge-fire, and when it is 

= red hot, raife the fire for 15 or 20 minutes, then 
=_ withdraw the crucible, a ren it whets cold. 

5 THE poet eee dee 

. duced without any addition. A. 0 of the ore 

V put into a retort, and a receiver huted on, con- 

| uni ſome water; the retort is placell in a fand bath, 

5 of heat given 3 it, to force over. 


Tl N 


8 Bs TOs 


FRY 


RE TIES LS . 


3 . 2 . 
. — IE 9 


/ 


| THE METALLIC, AR rs. 6 
weight of clean iron filings to be mixed with them, 
to diſengage the ſulphur, while the heat volatilizes 
the mercury, and forces it into the receiver. Theſe 


ores ſhould likewiſe be tried for cinnabar, to know 4 
- whether it will anſwer the purpoſe of extracting it F 


from them; for which a determinate quantity of the 
ore is finely powdered and put into a glaſs veſſel, 
which is expoſed to a gentle heat at firſt, and gra- 


be encreaſed till nothing more is ſublimed-. By 


the -quantity thus acquired,” a judgment may be 
formed whether the proceſs will anſwer. Sometimes 


this cinnabar is not of ſo lively a colour as that 5 


which is uſed in trade; in this caſe, it may be refined 


by a ſecond ſublimation; and if it be ſtill" of too 


dark a colour, it may be brightened by the addition 
ee ee eee 
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2 ASSAY. ORES 3 ZINC. 


TAK R your aſſay weight of roaſted ore, and i mix 
wich 1-8 part of charcoal duſt, put it into a 
ſtrong luted earthen retort, to which muſt be fitted 
a receiver; place the retort in a furnace, and raiſe the 


- fire, and continue it in a violent heat for two hours, 
ſuffer it then to cool gradually, and the zinc. will be 
. ne * 
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2 0 N e n | 
= - A To ASSAY' ORES of AN TMNT. | 
| war a common crucible, and bore. a 

. in the bottom, and place it in enocher 

| „ ſmaller, lating them well together; | 

. e ee eee | 

+ hb upper crucible, and lute thereon à cover; 
„ inches e Tom them: ae. 


7 e pre muſt be filled with 
b undermeſt Cnc ma bee wit pay 


SO and runs'thr the holes of the upper veſel | 
1 | into the inferior « one, where it is collected. 5 8 


57 


. e ee ee e Of . 
En Pot, wick a proper e of heat, the arſenic ſub- | 

Ames in'this operation, and adheres to the upper * 
ñᷓ—ͥ Part of tho veſſel; when it eme, wh 
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| THE METALLIC ARTS. | 
tected with : a view to aſcertain its 
times a ſingle ſublimation will not be fuffici dient, for 
the arſenic in many caſey will ſiticlt wich the ore 
d ptevent : its total volatilization; in Which "Ele 
the firſt foblimarion a, vith * a 
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IE the ore be mineralized b 
ech a previous 
ſtrong ores require no mer but only 605 be 16. 
duced to a fine powder. Take the aſſay weight and 
mix it with half the quantity of calcined borax, and 
the ſame of pounded glaſs; line the crucible with 

als as and when it 
15 well melted, take out the crucible, and let it cool 
- 'The regulis will be found at the bottom. 
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N arſenic by ro epare 

| mixed with three — of Black flux; and a little 

decrepitated ſea-falr ; put the mixture in alined cru- 

_ ible, cover it, and place itin a forge Fire, or in a 

hot furnace, for this ore is yery difficult of fuſion. 

. When the fuſion i is well made, a metallic c 
is found at the bottom, covered with a ſcoria of 2 
deep blue colour; as almoſt all cobalts contain biſ- 
muth, this is reduced by the fame operation as the 

| regulus of cobalt; but as they are incapable of | 
uniting together, they are always found diſtin& from 
euch otlier in the crucible. 'T he regulus of biſmuth 


having is 2 at the 
bottom, a v. with a. : 
PEERS Ne 89 J 0 4 
fb arp a 2285 A 067 8 
2 gs Wo; 8 to omit . 
2 6 d AssKT NICKEL o EVU I. - 
„ ee TOE DIG OE e 
TIE ores muſt be well: re to expel the 
ſoulphur and arſenic, the greener the calx proves dur- 5 
ne ing this torrefaction, the more it abounds in tbe 
nickel; but the redder it is, the more iron it contains, 
The proper quantity of this roaſted ore is fuſed in an 
| = open c vcible, with twice or Erice its weight of black 
| ms; and the whole eee . common Gale. | 
at of a 
"forge 
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| THE METALLIC ARTS. 71 


ä foroe fire, and making the fuſion complete; a a regu- 
_ lus will be produced. This regulus is not pure, but 
contains a portion of arſenic, cobalt, and iron. Of 
de firſt it may be deprived by a freſh calcination, 
With the addition of powdered charcoal; and of the 
| ſecond by ſcorification ; but it is with ries | 
it is n freed from the 1 iron. 


? Ny 


27 9 ASSAY MANGANESE : OKES. 
TIE regulus is obtained by mixing eech er 


5 ore of manganeſe, with pitch, making it into a bk : 


and putting it into a crucible, lined with powdered 


Fs charcoal, I-10 of an inch on the ſides, and 1-4 of 
an inch at bottom, then filling che empty ſpace with 

charcoal duſt, covering the crucible with another in- 

verted and luted on, non expoling it to the 1 i 


* of a forge for an hour or more. | 
The above are the moſt ee 5 of 


io alle ing ores for their particular metals by the dry 
ways but they are deficient fo far as relates to point- | 
ing out the different ſubſtances, connected with them, 


becauſe they are always deſtroyed by the proceſs 


for obtaining the aſſay metal. The aſſay by che 15 
moiſt way is more correct, becauſe, the different 
eee aſcertained. The late : 
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celebrated Bergman firſt made us acquainted with 


this method. It depends upon a knowledge of the 
| chernical affinities of diffrert bodies for each other, 


ore; Sew emenſive in its ap 
' To deſeribe the treaument of each variety of the | 
metallic ores, would take up too much of our room; 

for a more particular account, I would refer the. rea- 
der to the and vol. of Bergman's work, where he 
Vill find a treatiſe written expreſsly on the ſubject. 
But to give a general idea, I will deſcribe the ogg 
dure on one ſpecies of all the different ores. | 
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"50s ASSAY. GOLD mixed with jellew, or martial 
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e ram wink irimay den eee 
regia. The gold may be again {| from the 
aqua regia by pouring ther upon it, the xther takes 
. and by bei burnt off leaves it in irs | 


metallic tate. The fotution may contain iron, | 
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copper, manganeſd, calcareous earth, or bt z if it 
| beevaporated to dryneſs, and the reſiduum heated to 
redneſs for half an hour, volatile alkali will extract 
the copper; dephlogiſticared nitrous acid, the 
eearths; the acetous, the manganeſe; and the ma- 
_ rink, the calx of iron. The ſulphur floats. ante 
firſt ſolution, from which e be ſex rated 

filtration. 


rr 


* 


To ask bie, SILVER ORE, * *. 5 
F | HUMID: WAY. 


- BOIL the ore in dilute nitrous acid, uſing aber 

er its weight, until the ſulphur is quite ex- 
hauſted. The filver may be precipitated from the 
ſolution by marine acid, or common ſalt. 100 
grains of this precipitate contain 75 of real ſilver; if 
it contain any gold it will remain undiſſolved. Fixed 
alkalies precipitate the earthy matters, and the Pruſ- 
ſian alkali EEE IR e metal eee 
n e 
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MARE hon of this ore in times ine | 


of d vitriolic 57 and boil it to dryneſs; BE 
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ns | CHEMICAL, PRINCIPLES or 
add as ach water as will diflolve. che vitriol, thus 1 
formed: to this ſolution add a clean bar of i iron, which $ 


Will precipitate the Whole of the copper in its me- 3 
_ _allic form. - If the ſolution..be' contaminated with 
Iron; the copper muſt be re-difſolved i in the fame 

4 * * red a „ Tho: £ . ö 


ane, by os. Pruffan- aca. A ka 
minate quantity of the Pruflian a 
previouſiy to aſcertain the pies of ;1 iron, which "I 
Will precipitate, and the « e made ac 
If che iron contain any conſiderable portion of zinc 

or manganeſe, the precipitate muſt be calcined to 
redneſs, and the calx treated with dephlogiſticated 

nitrous acid, which will then take up only the calx 
of zinc; when this is ſeparated, the calx ſhould again 
be treated either with nitrous acid, with the addition 

of ſugar, or with the acetous acid, which will diflolve 
che manganeſe, if any; the remaining calx of iron 


Se ou the mineral | alkali; or it e * farther | 


d, and then weighed. ET 


* 
** 


To ASSAY TIN ORES, 155 the HUMID WAY. 


i”, HE aflay of tin ores in the liquid way, was 
looked upon as impracticable, till Bergman deviſed 
che following method, which is generally ſucceſsful. 

. Ler the tin ore be well ſeparated from its ſtony ma- | 


| trix, by well waſhing, and reduced to the melt ſub- 


tle powder; digeſt. it in concentrated oil of vitriol, in 
| ſtrong heat fox ſeveral hours, then, when it is cooled, | 


add a ſmall portion of concentrated marine acid, 
And ſuffer it to ſtand for one or two hours; then add 

4 water, and when the ſolution is clear, pour it off, and 
7 precipitate i it by fixed alkali. 

_ Cipitate well waſhed and dried, are equivalent to 

. -100 of tin in its reguline ſtate, if the precipitate 


confiſt of pure tin; but if "it contain copper or iron, 


it muſt be calcined in a red heat for an hour, and 
: den digeſted; in nitrous acid, which will take up the 
copper; and een, in marine acid, which will 
I 8 the r 
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TeASSAY n WAT. 
— - DISSOLVE. the ore” boili it in dilute ni- 


. trous acid; the ſulphur, inſoluble ſtony parts, and 
=: Genen will remain. The iron may be ſeparated 
n dy digeſtion, i in the marine acid; and the ſulphur 
5 by digeſtion, in cauſtic fixed Aal. The nitrous ſo- 
a 5 nion contains the lead and ſilver, which ſhould be . 
. . precipitated by the mineral fixed alkali, and the pre- | 
. Apilate well wathed in cold water, dried and weighed. : 
1 135 LY Digeſt it in cauſtic volatile alkak, which will take up 
ä the calx of filver; the reſiduum being again dried Ml 
„ HG ghed, gives the proportion of the calx of | 
3 . precipitate before and after the application of the vo- | | 
990 5 . alkali, gives the quantity of filver, 129 grains 
„ of which are equal to 100 of filver i in its metallic | 
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# =: - MID WAY. NATIVE CINNABAR il. 
Tx tony matrix ſhould bediflolved in nitrous 
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| - "THR METALLIC ARTS. | „ 
. boiled! in 8 or 10 times its weight of aqua regia, com- 


poſed of 3 parts nitrous, and 1 of marine acid. The 


mereury Tn be bee in its running aka ad | 


| zinc. 
N 
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TD ASSAY he ORES of ZINC, b the HUMID 


0 WAY. CATLAMINE. 


DISTILL vitriolic acid over pk (Hp to dry- 


neſs; the reſiduum muſt be lixiviated in hot water; 
what remains undiſſolved i is ſiliceous earth; To the 
ſolution add cauſtic volatile alkali, which precipi- 

ates the iron and argil, but keeps: the zinc in ſolu- 


: tion; as ĩt is ſoluble i in vitriolic. ammoniac. The f 
precipitate muſt be re-diſfolved,in vitriolic acid, and | 


5 the Oy argil NOI... 


To ASSAY ANTIMONIAL ORES 3y the HU- 


MID WAY. ARSENICATED ANTIMONY. 
 DISSOLVE. the ore in aqua regia, both the re- 8 

& gulus and arſenic remain in the ſolution, the ſulphuc - 
is ſeparated. by filtration. If. the. ſolution be boiled 


9 with twice i its weight of ſtrong nitrous acid, the regu- 


hs of antimony will be precipitated by dephlegitti- 
cation, and the arſenic converted ita an acid, ae; 5 


- may be obtained by evaporatiom to: dryneſs. 
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5 ' DIGEST the ore in marine acid, adding the ni- 
5 degrees to help the ſolution. The ſulphur 
Aube Ben the filter ; the arſenic will remain in 


. „ 5 Wc ASSAY BISMUT H ORE, 25 the HUMID 
| ; „„ BISMUT. 1s eaſily ſoluble in nitrous acid or ö 
i” V9 N 5 aqua regia. Its ſolution i is colourleſs, and i 18 Precipit. i 5 
„ii bythe addition of pure water. 118 grains of 
1 „ _ the precipitate from nitrous acid, well walhed and 
are equal to 100 of biſmuth in its metallic 


aqua regia, and evaporate to « 

VF with the acetous acid, will yield to it the co- 
bualtic part; the arſenic Would be firſt precipitsted 
dy che additzen ef we. 


„„ 


. To ASSAY. NICKEL ORES 1 the HUMID 


WAT. NUPFERNICKEL. . 
THE aſſay of theſe ores in the humid way, is as 


yet vefy imperfect. By ſolution in nitrous acid, it is 
freed from its ſulphur; and by adding water to the | 
3 ſolution, biſmuth, if any, may be precipitated; as ma 
ſilver if contained in it, by the marine acid; and cop. +. 
per, when any by iron. To ſeparate cobalt from 
©  nicke], when the cobalt is in conſiderable quantity, 
Gerhard adviſes to drop a ſaturated ſolution of the 
.  roaſtedore innitrous acid into liquid volatile alkali; 
- thecobaltic part is inſtantly re- diſſolved, and aſſumes 
a garnet colour; when filtered a grey powder re- 
mains on the filter, which is the nickel. The co · 
5 Oey ee e nn alkali by 
: * _ 
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2 ASSAY MANGANESE ORES b the HU- 


| MID WAY. 
THE ores ſhould be well roaſted t to Xephlogit- 


 ticate the calx of manganeſe and iron, if any, then 
treated with dephlogiſticated nitrous acid to diffolve 
 -- the earths, The reſiduum ſhould then be treated 7 


with nitrous acid and ſugar, by which means a co- 
lourleſs ſolution of manganeſe will be obtained, and 


| Ikewile: of the iron, if any. Precipitate with the 
| . i Pruſſian 5 
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% 


CHEMICAL PRINCIPLES, Ke. : 


Pruflian alkali, anddigeſt the precipitate in pure wa- 
ter; the Pruſſian manganeſe will be diſolved, andthe 
Pruſſian iron remain undiſſolved. £ 

In the aſſay of the metallic ores ROLE, depend 
by the humid Way, the circumſtances attending it are 

very various, yet with a proper attention to the ex- . 
_ amples given, the aſſayer will be enabled by his o.] n 
| reflexion, t to adapt the proper means for ie 
choſe ores which are not noticed. 

In aſſaying, we are at liberty to of the ma; ex. 
penſive materials to effect our purpoſe, hence, the 
_uſe of different ſaline fluxes; but in the working at 
urge, ſuch expenſive means cannot be applied; as 
by fuch proceſſes the inferior metals would be too 
much enhanced in value, ef) ſpecially i in working very. 
poor ores. In conſequence of which, in ſnelting 
works, where the object is the production of metals 
in the great, cheaper additions are uſed; ſuch as lime- 
one, feldt ſpar, fluor-ſpar, quartz, ſand, ſlate, and 
dag. Theſe are to be choſen according to the dif. 
| ferent views of the operator, and the nature of the 

Thus, iron ores on account of the argillaceous | | 
- they contain, require calcareous additions, and 
che copper ores, rather ſlags or vitreſcent ſtones, than 
calcareous. earth. The general procedure is the 
ſame as aſſaying in the dry way, and the operations 
carried on in the ſmelting 8 e on dn 2 
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of METALS AND METALLIC 
| COMPOUNDS. | | 


The metal at preſent a Nami are 7 
| in oumber, and may be thus arranged: 755 . 
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bonn icef meilic fablianemuive debates; 
Firſt, Siderite. Mr. Monnet firſt diſtincttiy men- 
eas ſubſtance. in ee printed in | 
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Zinc vs . 5 ; 
£-+ 6 MALLEABLE, 
Nickel . 


. 
\ 
L % 
- 
-- 
- % 
4 
— 


* : 


0 


1 


color, and exce 
ſſmall pieces, but lightly ſo when 

5 Meyer and Scheele have ſince proved that ſiderite i is 
55 oF iron combined with phoſphoric acid. „ 


| u is not at F preſent wel parte 


| CHEMICAL PRINCIPLES or 105 
rang... Tt was afterwards developed i in, its principal 


5 properties by Meyer and Bergman. 5 


It is principally found in iron of the firſt fulion, or 
"eaſt i iron, and in the ores of cold ſhort i iron. To ob- 
tain it, the caſt iron muſt be diſſolved in dilute 
vitriolic acid; the: ſolution after ſtanding ſome 


_ - hou rs will depoſit a white calx, if ſiderite be contained 


in it, one pound of the iron will ſometimes afford 


12 drachms of this calx, whoſe natural colour i 13 
5 White, but it is generally tinged brown or yellow, 


from a mixture of the calx of iron. Bergman pu-; 
nifies it, by abſtraQting 1 the nitrous acid over it, which 
_ dephlogiſticates the iron, and leaves the ſiderite ſolu- 
ble in the mineral acids, but not in the: acetous. 


We BB 


It is reduced to a regulus by melting it with half 


es its weight of-borax, lining 'the crucible with char- _ 
+, coal duſt and clay, and expoſing it to a forge fire 


for 3-4 ofan. hour. The Fe of a ſteel grey | 


not Magnetic in 
powdered. But 


edingly brittle; 


* Secondly, Saturnite. It is faid by Mr. Monnetto 
be found, in the lead mines of Poullacven in Brit- 


tany, nere dene lead ore during torre 


It refuſes to mint een when: an i. 
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- Bye an analyſis of Taturnite has ſince. been given 
by Haſſenfratz and Giroud, in the Journal be Phy- 
= for Ty 17 86, from which it is ſaid to 

b. os. gros. gr. 
8 — 4 13 6 6 French weight 
Copper . -51. 4 0:0. 
Iron — 15 1 O 
Silver — o 2 
Sulphur % 10:6; 04. 
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| noticed. 
T budy, ve new bet en has ob lately 


© Pechblende, an ore containing ſilver and zinc, mi- 
nerallzed by ſulphur, and in the green Saxon glim- 


- difficult to reduce than manganeſe, it has little me- 
_ _ _alllic ſplendor, is mn Ae SER 
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Ponnet denies that this alloy? 1s the ſubſtance he 
"diſcovered by Mr. Klaproth, of Berlin, in the 


5 2 5 mer. The diſcoverer calls it uranite. It is more 3 


„„ G4. Lo ſemi- 
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wided into two claſſes, 
vie. r Firſt, * 78 which coniſts of platina, gold, and 
filverz and ſecondly, baſe, which. conſiſts of f copper, 
lead, iron, tin, biſmuth, nickel, arſenic, antimony, 
cobalt, manganeſe, zinc, molybdena, Tungſten, and 
© quickfilver. Metallic matters form a claſs. not 
very numerous, but of very great importance in che- 
miſtry, medicine, and the arts. 

In ſearching for characters to etals 
Gn other ſubſtances, their opacity and ſpecific gra- 
vity muſt appear ſtriking. They are the heavieſt 
bodies in nature, as proved by hydroſtatical expe» 
| though they differ much among them- 
ſelves in this reſpect; they always entirely oppoſe 
the paſſage of the rays of light, and reflect a part 
of them from their ſurfaces; if they be e 
che fire, they fuſe with more or leſs difficulty, and 
on cooling recover their W pee WR OR 


ſuffered tocool gently, regular artuiageeni, "which 
are peculiar 1 in every different metallic ſubſtance. 
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A TABLE of the ſpecific Gravities of the dif- 


— 


which they ſeverally fuſe, reduced to Fat 
Scale by Bergman. 


Specific Gravity. 


Fine Gold -| 
Standard Gold 
Guinea Gold 
Moidore Gold 
Platina 
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A TABLE ſhewing che Order of Malleabi- 
„ and the Degree of T enacity of the dif- 
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| „„ poſſeſs a certain brillianc and Tplendor 5 | 
5 5 ./ peculiarto themſelves, which chemiſts call metallic 
=_ 5 | : luſtre, this property ſeems intimately connected with „ . 
err opacity. When expoſed to the action of heat - 


i all ef them, exceptgold and ſilver, loſe at il | 


Z „ 3 and are converted into calces, in which W 
; | TO of the Yvan of the 5 
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ſubſtances, are malleability and dutilityz by which is 
meant, firſt, the power of extending their ſurfaces, 


3 by paſſing them through rollers, by the hammer, 
" &c. and ſecondly, their capability of being drawn into 


wire. They are all ſoluble in acids, but ſome of 
them require particular treatment, Metals are 


heated more ſpeedily, and cool again more quickly, 5 


than any other bodies expoſed to the ſame tempe- 


rature. From the experiments of Dr. Ingenhouz, 2 


i FOND that their power of conducting heat is in 


the following order, viz. ſilver, Copper, gold, tin, 


iron, ſteel, lead. 


Various have been the opinions «of chemiſts, n re- 


ſpecting the conſtituent parts of metals; three of the 
moſt modern and beſt e will DE mentioned, | 


via A ' 


Firſt, That ZR are 1 nw of preular, 


3 earths united to phlogiſton. 


Secondly, That they are compoſed of peculiar 
acids united to phlogiſton; and 


; Fhirdly, That with reſpect to our preſene! abe | 
| ledge, metals ought to be looked upon as ſimple | 


| Hblances, compoſed of homogeneous parts. 


Chemiſts in their experiments on metals, "EY 5 


dat by expoſing them to the action of heat, they 


85 9 ons the 1 of a volatile principle, 


from 


5 5 


Anderwent a change, by which they acquired new | 
2 roperties. This change they conjectured to pro- - 
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from the more fixed part or calx, becauſe, on the ad- 
dition of any ſubſlance which contained this volatile 
principle or phlogiſton, it united with the calx of 
- the metal, and perſectly reduced it. This principle, 
though admitted by' chemiſts, never could be exhi- 
bited in any form; to account for which, it was ſaid - 
that immediately on its extrication, it united itſelf to 
+. "other bodies, and formed a new compound, but its 
exiſtence and identity, were proved by making a ſo- - | 
wntion of copper in dilute vitriolic acid, and preci- | - 
Pitating the copper in its metallic form by. the addi- 
tion of iron; the phlogiſton of the iron. during its 
ſolution united with the calx of the copper, 225 22 
vive it with all its metallic luſtre. 8 
I The ſecond opinion is founded, on cer ra- 
„„ dical acids, by diſſipating the phlogiſton of ſome of 
| the imperfect metals; for after the metals are aci- 
dified, they become ſo fixed that no farther change 
can be procured; but on the addition of any phlo- 
: giſtic . theſe acids are converted into me. 5 
. tals. F } 
„„ he third opinion is {Gat by Mr. be 
1 and all the French. academicians. They deny chat 8 
metals contain the principle of phlogiſton, and look 
u pon it as a. creature of the i imagination. It was 
ſiocom ie following experiment, that Mr. Lavoifier 
ftrft propoſed his doubts on that principle; he diſs | 
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| n of nitrous acid, after the ſolution, he diſ- 
tilled to dryneſs, when he found a red precipitate, 
; and by urging the fire farther, he recovered quick- 

- filver without any addition, in a metallie ſtate; on 5 
examination of the vapour in the receiver, he found i 
it to be nitrous air, and what was expelled from the 5 

red precipitate, was the baſe of dephlogiſticated air, 

from which experiment he inferred, firſt, that from 
he ſolution of the quickſilver in the nitrous acid, 
che only change which took place; was the decom- 
* poſition of the nitrous acid. Secondly, that the acid 
s compoſed of two parts, viz. nitrous air, and the 

baſe of dephlogiſticated air; and thirdly, that the cal- 

_ Eination of the quickſilver, was in conſequence of the 
: metal depriving the acid of its acidifying principle, 
or dephiogiſticated air, becauſe, by deſtroying the —' 

affinity between the 2 on wear IIs | 

air, the metal was reſtored. 
» _ This experiment was cnn by others, 
| particularly by calcining metals with a burning glaſs, 
An adeterminate quantity of air, when it was found | | 
that the calcination proceeded in proportion to the e 
quantity of pure air which was contained, and that 
when the metal had abſtracted the whole quantity of 
Pure air, no farther calcination could be Pn. 
ne phlogiſtians in anſwer to the firſt experi- 

ment, obſerve, that Mr. Lavoiſier has not Proved N 

B the r its folution gave out no 


ee | 
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Pghlogiſton, which uniting with the baſis of the 1 ni- 
trous acid, formed the nitrous air; on the contrary, 
Mr. Kirwan has endeavoured to prove that phlo- 
_ giſton is a eonſtituent part of the nitrous air; if fo, 
the metal muſt have given out phlogiſton during its 
' hition, or elſe no nitrous air could have been pro- 
_ duced. As a proof thatmetals give out phlogifton dur- - 
ing their folution, the following experiment is ſtrongly 
© urged, viz. make a ſolution of iron in dilute vitriolic 
acid, during the ſolution a vapor is extricatec, 
which is called inflammable air; upon examination 
of this vapor, it poſſeſſes all the properties of 
Stahl's phlogiſton. In this experiment the only 
change which takes place i is in the metal, becauſe 
_ the vitriolic acid which ; is united to the calx of the 
metal, requires the ſame quantity of alkali to ſaturate 
it, as an equal portion of uncombined dilute vitriolie 
_ _ ̃cid would, and on the immediate application of an 
Alkali it leaves the iron, and unites with it, forming 
_ a-vitriolated tartar, which could not be the caſe if 
the acid were altered during the ſolution. This 
fact reduced the French acadernicians into a di- 
lemma, from which they could not Hr 5 time E 
entricate themſelves. | 
During this embarraſſmerit, Mr. 0 avendiſh; by | 
| lng the electric ſpark in certain proportions of 
gh dephlogiſticated and inflammable airs, found, that 
oy an union 1 e the produtt- Was water. 


1 


' THE METATIIC ARTS. os” 


The academicians taking advantage of this diſco- 
very, applied i it for the elucidation of their own ſyſ⸗ 
tem, and then eaſily accounted for the Production 
of inflammable air, from a ſolution of iron in the di- 
ute vitriolic acid, by declaring that the water which 
diluted the vitriolic acid was ; decompoſed, the de- 
: phlogiſticated air uniting with the calx of the 
iron, while the inflammable air was ſet at liberty. 
To ſupport which opinion, Mr. Lavoifier mixed 
ſome iron filings with water, and whatever was ex- 
tricated was caught by paſſing through quickſilver; 
the vapor was found to be inflammable air; pro- 
duced, as Mr. Lavoiſier, ſuppoſed, from the decom- - 
poſition of that portion of water neceſſary to calcine 
the iron. As the component parts of water had 
been aſcertained by Syntheſis, before he could efta- 
bliſh his opinion with the leaſt degree of plauſibility, - 
it became abſolutely neceſſary that he ſhould ſhew, 
that water could be decompoſed, for it never had 
been, and therefore whatever he advanced was merely 
conjectural. To eſtabliſh which, an experiment 
was made before ſome of the academicians, by 
paſſing water drop by drop through a red hot gun 
barrel, properly prepared, and with an apparatus ap- 
pended to collect whatever might paſs during the 
proceſs. The vapour extricated was found to be 
inflammable air, and the internal ſurface of the bar- - 
rel was in a ſtate of calcination. By weighing the : 


Bw Jo 
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barrel previous to and after" the experiment, the 
weight gained by the calcination was aſcertained, 
| which added to the inflammable air, and to the re- 
maining water, made up the exact weight of the 
no _ water before the experiment. But to make this ex 

periment eee as poſſible, they twok 


Pn e e e e 


mable air which had been collected, and by expoſing 


| 5 them in a proper apparatus to a red heat, they reco- 
vered the water which had been decompoſed. This 
| experiment was looked upon as deciſive, and their 


* 


25 


— 


opinion as firmly eſtabliſhed. Admitting the decom- | 
poſition and re-compoſition of water to be fully 
proved in a red hear, how can this experiment be 
applied with any force to the decompoſition of wa- 
ter, in a ſolution of iron in the dilute vitriolic acid? 
Bodies will unite together with different degrees of 
coheſton, and form reſults accordingly ; but it re- 

quires always the ſame degree of power to produce 
invariable compounds; the nitrous acid unites wit 
different portions of phlogiſton, and forms the yellow, 
che orange, or the green coloured acid. It muſt be 
fuppoſed that the nitrous acid at thoſe marked va- 
rieties, muſt exert different degrees'of attraction for 
 phlogiſton, which is analogous to a well known che- 
mieal fact, that the facility with which bodies are 
Coma is according to the proportion of their 
1 conſtituent 
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5 en parts; now, as. the different coloured 
nitrous acid is influenced, by the different degrees 
of coheſion between its conſtituent parts, each 
portion and power producing a diſtinct variety; 0 


different portions of dephlogiſticated and inflams _ 


mable airs, will form diſtinct varieties, according t 
the proportion of conſtituent parts and power of at- 
traction between them, fo that one marked variety, 
Vin, water, can only be produced by the power re- 
ſulting from expoſing the parts to a red heat; and 
it different varieties do reſult from ſuch circum 

ſtances, different degrees of power are -neceflary. for 
their decompoſition ; and as water has been only de- 

4 compoſed by a red heat, aided by the attraction of 

che iron to the oxigene, we do not ſee how water 
eu be decompoſed with only the heat produced, by 
ſtdte ſolution of iron in vitriolic acid, aſſiſted by no 

on ee attraction as when the e re- 
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| by ever ſo long expoſed to fire, it 


— . Wii I — 


Charcoal, en it to cog] gradually, Mixed 
with different alloys its color varies. It is the moſt 
| quftileof all the metals, as well as the moſt tena - 


Fious. A wire 1-10 of an inch in diameter, will 
& ſupport a weight of 5oolb. without breaking. The 


gravity of fine gold is 19.640. When ex- 


poſed to the fire it reddens long before it melts, when. 


at the point of fuſion it takes à ſea green hue: In. 


teration. Air and water have no action upon it, 
neither has ſulphur nor fixed alkali, Its proper ſol- 
vent is aqua regia, or dephlogiſticated marine acid, 
>. mY rticulap treatment, 

r are ; well e 55 7 


in found uſeful for various ornaments, from its luſ- 


tre, beauty, and indeſtructible quality. When ap- 


| plied by the art of gilding, much external beauty, 
 neatneſs, and richneſs, is given to many utenſils and 
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"Apia; and expoſed to a. moderate degree of heat. 5 


During the ſolution an efferveſcence takes place, and 
it acquires a beautiful yellow colour, which becomes 
more and more intenſe, till it has a golden, or even 
orange colour. When the menſtruum is ſaturate d 
it is very c clear and tranſparent. | : 


C by Hubi Gold in 2 Regia. 
'F INE linen rags are ſoaked. in a ſaturated ſolu-_ 
tion of gold in aqua regia, gently dried, and after- 
wards brat to tinder. The. ſubſtance to be gilt 
. muſt be well poliſhed; a piece of cork is firſt dipped 
into a ſolution of common falt in water, and after- 
watds into the tinder, which is well rubbed. on the 
* eee | 
Ae metallic luftre. - | 
alien Ste ith 09 "of C | 
MAKE a ſolution of eight ounces " nitre and 
Eihenon Mb with five ounces of crude alum in a 
— ſufficient quantity of water; diffolve half an ounce | 
Nw thinly plared and cut; and afterwards evapo- 
rate to dryneſs. Digeſt! the reſiduum in rectified ſpirit 
of wine or æther, which will perfectly abſtract the 
del The iron is bruſhed over with this ſolution 
_ anfberomes inntriediaely _ 


Le 255 — . 
REA TY? of 8 
IT 


Fo or Grecian Gilding. 


5 - EQUAL. parts of fal ammoniac ds corroſive 
8 e are diffolved in ſpirit of nitre, and a ſolu- 
tion of gold made with this menſtruum. The ſilver i is 
_ bruſhed over with it, which is turned black, but on 
N a red heat, it nee 


1 
* # 
N > EIS 1 * 
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5 E old is diffolved in aqua regia, and the 
ſolution applied to another metal, the ia im- 
mediately attacks that metal, and diſſolves a portion 
ol it; while its phlogiſton revives the calx of gold, 
which is attached to the ſurface by the arracden of 

between the metals. 


* 


With its metallic luſtre; but if fuper-abundant, it ap. 
pours) black; till by heat a part is eva 
then the gold appears with all its brillianey. 
II a ſolution of gold in agus reg be ep 
8 Goldman be diffolyed 3 in n liver of 


" 


wehod ib . flo, vi maler a lives of Sr 


of ſulphur and fixed alkali in 
à cru- 
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a Spb with a moderate heat, till the maſs con- 
geals and acquires a red colour; to which muſt be 
added gold leaves, and the whole fuſed quickly; the 
gold will be attacked by the liver of ſulphur, - and 
ſoon diſappear. If the liver of ſulphur thus impr 
nated with gold be diſſolved in water and filter 
en . Paper in a ben of fv 
7 - bution,” AE wy : 
This gold may he W 1 Ray the 10 ution, 
77 che addition of any acid, which ſeizes upon the 
alkali, and precipitates the gold and ſulphur of a yel- 
low colour. On the application of heat, the ful. 
Tow burns away and leaves the metal pure. 
Gold diſſolved in aqua regia, may be pe 
both by fixed « and volatile alkali, but with this dif- 
ſerende; viz, that the calx produced by fixed alkalies, 
does not explode v when applied to heat; but, on the 
' contrary, if the precipitate be made with volatile al- 
© Kali, and afterwards well waſhed and dried, on expo- 
ſure to heat it goes off with a very great exploſion. 
This is called FULMINATING Gor p, and i is one of 
_ the moſt curious phenomena in chemiſtry, 
Sold has an affinity to all the metals, | 18 


* 
* E 
5 vain. ares Pad male: 
GEES 7; 
e __ 0 IX! 255 by 6 f > 1 
* — 1 3 a . % 4 8 
SAKE IE AED. £9 og ad bs 5 e 


— 


if . 3 P 8 ds 2 q N # 
* N 5 Th +, 3; N d " 4 4 « £ ) Ny 
\ * W 3 — 4 8 E FF A 7 1 PRE: * yy 1 * - * 2 23 5 2 $ 
* >” * Y 8 1 2 x i * * . 1 * 
„ 3 1 £ 2 ; ama 7 "Hy ha 4 hab n 
* f 0 , . -_ x 


4 2 — * 
uy" — 2 hy 
OT * 
> 1 
- * 5 5 
4 * * 
» * 4 
N - 4 — - 
14 Ec : 1 . ; r f 
„ po Wo” Oe AGRA 3 * 5 ; q 04 5 . 7 2 IJ 


d. 


„ ee 
8 of quickfilyer is put into a ate; or 


1 : 


ron lade, which is lined with clay, and expoſed to 


heat till ir be ns to ſmoke, The gold to be mixed 
mould be previouſly granulated and heated red hot; 
when it ſhould be ade to the quickſilver, = 
\ ſtirred about with an iron rod till it is perfectly dil. 
weck. If there ſhoult be any fuperfluous mer- 
cury, it may be feparated' by pafling it through 
clean oft leather; and the remaining amalgam will 
have the conſiſtence of butter, and contain dou 
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2 metal to be Si i. previouſly well — - 

5 its furface by boiling i it in a weak pickle, which 
s a 7 dilute nitrous acid. A quantity of aqua 
oured into an earthen yelſel, and quickſiver 
when a ſufficient quantity of mercury is 
E * articles to be gilt are put into the ſolu- 
tpn. ftirred' about with a bruth till they become 

| This is called quicking. 'Byt, ; as. Hvring | 
quicking by this mode, a noxious vapour , continu- | 
* ariſes, which proves very injurious to the beach 
of the workmen; they have adopted another me- 
a, Tp Wore, "G7; 9 1 a wor meaſure _ 
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5 that 3 They 1 now diffolve the quickſilver i in. 


1 a bottle containing aqua fortis, and leave it in the 


open air during the ſolution, ſo that the noxious. 

vapor eſcapes into the air. Then they pour 2 little 
pl this ſolution into a baſon, and with a bruſh 5 
__ - therein, ſtrgke over the ſurface of tlie metal to be 

gilt, which immediately becomes quicked; the amals 


gam is now applied by one of the following me- 


thods, viz. firſt, by proportioning it to the quantity 


bl articles to be gilt, and putting them into a hat 


- together, working them about with a ſoft bruſh, till 
the amalgaman is uniformly ſpread; MAE. by 
applying a portion of the amalgam upon one part, 
and ſpreading it in on the ſurface, if 2 working 

ttabout with a harder bruſh, The work thus managed 
is put into a pan, and expoſed to a gentle degree of 
heat; when it becomes hot, they frequentiy put it 
into a hat, and work it about with a painter s large 
bruſh, to prevent an irregular difipation of the mer- 


cury; till at laſf the quickſilver is intirely diſſipated by _ 


A # repetition of the hear, and the gold is attached to 
te flrfare of che metal. This gilt firface” is well 
cckanetk by à wire bruſh, art" theft artiſts exile the 
color of the gold by the applitation of various com. 
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7 _ 9 four ounces of melted yellow wax, add in 
Ws fine powder, one ounce and a half of red oker; one 
. _ _ounceand a half of verdigriſe, calcined till it yields 
ME fumes and half an ounce of calcined borax, mix 
wdeuem well together. It is neceſſary to caleine the 
„„ griſe, or elſe by the heat applied in burning of 
5 the wax, the vinegar becomes ſo concentrated- as to. 
|  Corrode the e No make! it appear ed 
5 oy 2 1 the . of Yellow Gul. + „ 
SaLTTETRE fix ounces, green e | OY 5 
ounces, white vitriol and alum of each one ounce. art. 
„ wanted redder, a ſmall portion of blue vitriol. 
: muſt be added. Theſe are to be well mixed, and 
red in water as 1255 coloriſh is wanted. 


. 


. 3 To exolt the cu of green Gu, 5 
WS 5 5 ©. TAKE fakpetre one ounce, gen dw. 2 am: 
LES. | groin, © one ounce four dyts. Roman vitriol 
=, : four durts. and verdigriſe eighteeg 
„ 5 mix ate well together, and A er 
5 2 Bonof iti in water as occaſion requires. 
: The work muſt be dipped in theſe cc 
a „ op * 
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TE rige . of 801d for gilding are 


5 1958 green, and yellow. Theſe ſhould be kept in 
different amalgams. The part which is to remain 


ol the firſt colour, is to be ſtopped off with a compo- 


| 6 8 - fition of chalk and glue; z the variety required i is pro- 
. © ©. duced, by gilding the unſtopped parts with the pro- 
| | 4 SONS, tinea the uſual mode of gild- 0 


| Santini tle als” is pple to the far- 


face to be gilt, without any quicking, by ſpreading it 


with aqua fortis; but 3 on the ſame prin- 
1 as a 1 8895 Lamas e 


men of gilding W 5 MEE 


WIEN a ſolution of quickſilver in the nitrous. 
1 ach is applied to the ſurface of copper, a decompo—- 


ſition takes place; the nitrous acid diſſalves the cop - 


50 per, and precipitates. a coat of quickſilyer; ſo when 5 


| i the amalgam 1 18 applied without a previous quicking, 


a part of the aqua fortis difſolves a portion of quick-- 
filver in the amalgam, which coming into contract 
With the copper, precipitates the mercury. The 
5 bs now applied, is eaſily diffuſed over 


the whole ſurface, by the mutual attraction ſubſiſting 
N metals; e 
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the quickfilver being ſo very volatile, i evaporated 
away, while it leaves the gold as eing a very fixed 
body, axcachod. ta the e by the attraction of 
chene. 5 | 


» 


: viz. by leaf go old. The iron is to be heated in. 
clear fire till it becomes blue, a leaf of gold is appliec 
upon 1 and rubbed down with a fine. burniſher; it | 

- is found to adhere cloſely: This may be repeated 
it you have fixed what number of leaves you pleaſe 
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eee eee vitcified matters, 
whoſe ſurfaces are very ſmooth, conſequently capa- 
bie of a very perſect contact with it. This gilding 
is the more perfect, as the gold is more exactly ap- 


pPlid to the ſurface of the glaſs; the pieces are then 

expoſed to a certain degree of heat, and burniſned 
ſlightiy to give them adheſion and luſtre. Books, 
Wood, &c. may be gilt with leaf- gold, with the 
_  afhiſtatics of adheſive. 2 W Wes Sas 
: "a ears to 4 n 246) 
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1 5 SILVER. 


» SILVE. A a brilliant whige metal, indeftruible 
cither by fire or water; without taſte or ſmell. Ex- 
- cepting gold, it is the moſt malleable of all the me- 

- tals; more elaſtic and ſonorous than gold; becomes 
rigid by hammering, and. is ſoftened by annealing. _ 
Its ſpecific gravity is 10,552. A wire r-10 of = > 
will ſupport a weight of 270lb, without breaking. By - 
long expoſure to air it abſorbs phlogiſton, and hen 
it ĩs ſaid to be tarniſnhed. It has been expoſed to a 
_ glaſ-houſe furnace for a month, without the heat 
producing any alteration, except a ſmall: loſs of 
Weight, which probably proceeded from the filyer- 
EA. All the acids diſſolve anc 
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„ jefsacitey: Tithe ach) Wha; concentrated a 
| heated diſſolves it, and forms vrrxiol or Siu vnn 1 
1 db ei d den very hot will diſſolve it, but in a 
ſtmall quantity. The nitrous acid is its beſt ſolvent; it 
5 diflolves it perfectly, and without difficulty. The 
. re nag e nere, ene eee be 
nmitrous acid, are called Lunax Cxvsr as; which will 
.  deflagrate by putting them on à burning coal like 
Dea 5 nitre. Theſe: cryſtals: "melted in a crucible, ati chen 
9 Pouredi into a ſmall cylindricalmould, form a powerful 
SEG 8 : \ cauſtic, called L AIS INFERNALES, or LUNAR CAUS- 
Ws , TIC, Silver is precipitated from its ſolution in nitrous | 
: Y \ by alkalies, copper, iron, &c. as well as 'by the 
___ vitriolic and marine acids. Ifin a ſolution of filver in 
| + - the nitrous acid, you drop a few drops of oil of vi- 
. triol, the vitriol ſeizes the-filver, and falls down in a 
dT White precipitate, which is the vrrRTOI or SILVER; | 
oo arch the ſame ſolution, you drop a little of the rna- 
ITꝛiüͤne acid, the marine acid ſeizes the ſilver, 8 
6 ae coagulum, which is called'LUNa'CoRNEa.. 
i Fixed alkalies precipitate. ſilver from its Dor 
| | in the acids, but they appear to have no action on 
| 3 whereas the volatile alkali will precipi 
Fn |, and rediflre the cls parton a 
. ſtate. 5 „ e 
„ 5 The woch aſtoniſhing ſübltende in 1 u 
5 producedfrom filver,diſcoveredby Mr.Berthollet,and | 
„ n him y FULMINATING oA. eee 
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| 7 | 2s n diſſolve cupelled ſilver in pure or dephlo- 
giſticated nitrous acid. Precipitate the ſilver with 
lime - water then decant the liquor, and expoſs the 
precipitate for the ſpace of three days to the air. 
_ - Mr. Berthollet imagines, that at this period of the 
95 experiment, the preſence of light may have an in- 
fluence on its ſucceſs. To this calx when dry, add 
| cauſtic volatile alkali, it will take the form of a 
black powder. Decant the liquor, and let the powder 
| dry i in the air. This is fulminating ſilver, which 
_.. cannot bear to be touched by any cold body without 
by : : fulminating ; ; ſo that it muſt remain in the capſule in 0 
s 8 which i it was dried. The volatile alkali uſed in the 
ee = preparation, being boiled in a thin matraſs, forms 
| s, which. being touched under the Cr fud- 
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j . detonate and break the veſſel. 8 

a 5 5 | (3-52 TK ; 
5 85 1 5 Aer Diane, or Philoepical Me „„ | 
= THIS is a matter of curioſity: only. Make an 3% 

ny of filver and mercury, and diſſolve it in a 

x 7  Guſficiens quantity of pure aqua fortis; dilute it in a 
n about four times its weight of diſtilled water, and 3 
n | _ -cork it down quite tight. When it is wanted for uſtſe 
te A lille of it is poured into a bottle, and a ſmall piece 
ic dl, an amalgam of gold or filver put in, when it muſt 

= 17 5 : remain at reſt; ſmall filaments ſoon ſhoot from the : = + 
x ee . e e 

d %%ͤͤͤ VR 6 „ . Silver 

a+ %% ES oth Ts | 5 
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+ To Silver iy the cold Way. 
s of each, tartar and common 
| Hy Mate ebm of alum, and 20 grains 
tated from the nitrous acid by 
chem into a paſte with-a little water. "This is to 
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5 be rubbed: on the ſurface to be ſilvered with a 
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| cipitate into a 
common ſalt, and cream of tartar. 
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precipitate it with common: 
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dtter waſhing; ſix ounces of common ſak three ounces 
el each ſandiver and white vitriol, 1 e of 
an ounce of ſublimate. | 

Theſe are to be ground „ upon dne 
1 with a mullar, the ſubſtance to be ſilvered, muſt 
be rubbed over with a ſufficient quantity of the paſte, 
and expoſed to a proper degree of heat. When the 
ſilver runs it is taken from the fire, and 0 into 
walk ſpirit of falt to clean i it. 


Sitvering on git Wark by en 

SILVER will not attach itſelf to any metal 6 
ene unleſs it be firſt gilt. Fhe proceſs is 
the ſame as 17 7 5 an 8 n ns. 
- uſes. 


o 
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— principatdifficulties in plating: copper: in- 
gots. are, to bring the ſurfaces of the copper and ſil- 


ver into fuſion at the ſame time; and to prevent the 


copper from ſcaling; for which purpoſes fluxes are 
uſed. The ſurſace of the copper on which the ſilver 
ů to be fixed, muſt be made flat by filing, and ſhould 
afterwards pickled in weak ſpirit of ſalt; it is pla- 
niſhed, and then ſcraped on the ſurface to be fitted on 


the copper. Theſe prepared ſurfaces are anointed 


5 wih a ſolution of borax, or ſtrewed with: fine pow 
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 dered boras itſelf; and then confined in contact with 
other by binding wire. When they are ex- 
poſed t to ſufficient degree of heat, the flux cauſes | 
"ons: fuſe at the ſame time, and we" _ 
become cold, they are found firmly united. 

Copper may like wiſe be plated by heating is, and 
1 leaf-filver upon it, ſo may iron. and w__ 
Op e is called F rench . 

- 'To frip plated Copper. 

'x HIS 55 is applied to recover che "i 

- from. the plated metal, which has been rolled down 


> buttons, toys, &c. without deſtroying any large 


portion of the copper. For which purpoſe a men- 
ſtruum is compoſed of three pounds of oil of. vitriol, 
one ounce and a half of nitre, and one pound of wa- 


der. The plated metal is boiled in it, till the Glver | 


be diſſolved, and chen the filver is ecoverec ee. 
* nd: into the ſolution. "ap 


N n 
8 7 * BY * 


"TAKE adeterminate quantity of the —_ me- 
uh, put it into an earthen veſſel wih a ſuffitient 
quantity of the above menſtruum; and place it in a 
gentle heat. When the ſilver is ſtripped it muſt be 
collected with common falt; the calx muſt be teſted 


| off with lead; and the « © me 
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5 this proceſs gold and ſilver are cas th 
each other, Theſe two metals equally reſiſting the 
action of fire and of lead, muſt therefore be fepas - =_ 
rated by other 1 means. Thus 1 18 effected by different 1 
menſtrua. Nitrous acid, marine acid, and ſulphur, _ 
which cannot attack gold, operate upon ſilver; and. „ 
theſe are the principal agents e in this mY : 
| ceſs. f 5 
e Parting by nitro acid i 1s moſt convenient, cots = | 
ſequently moſt uſed, indeed it is the only one em- ai 
0 pres by e This is called imply 8 (+ 55 | 


85 1 hs ae by the marine at is FEENEY —_— 
25 andis called concentrated pafting; and parting by Fl 
Ry fulphur i is made by fuſion, and called dry PARTING. 
TP Firſt, PARTING BY Aqva Forts. This proceſs 

. cannot ſucceed unleſs we attend to ſome eſſential 

©  eircumſtances. Firſt, The gold and filver muſt be 
in a proper portion, viz viz. the ſilver ought to be tres = 
parts to one of gold; though a tmaſs containing two = 
parts of ſilver to one of gold may be patted: ' To 3 Eo 

0 judge of the quality ofthe metal to be parted, alayers 
make a compariſon upon a touchſtone, between 

aud certain needles compoſed of gold and ſüver, in 


5 e 3 property marked which ö 
. 1 ; 
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are called PROOF NEeevLEs. If this trial ſhews that the 
© filver is not to the gold as three to one; the maſs is 
improper for. the operation, unleſs more ſilver. be 
added; and ſecondly, that the parting may be exact, 
8 fortis mult be very pure, eſpecially free 
from any mixture of the vitriolic or marine acid. 
For if this were not attended to, a quantity of filver : 
1 to theſe two foreign acids would be 
ſeparated during t the ſolution; 3 and. this quantity of 
_ vitriol of ſilver, or luna cornea would remain mingled 
with the gold, which conſequently would. not. be« en- 
dreh purified by the operation. . 
The gold and ſilver to- be parted TOE, previ- 
| ouſt to be me By e it in 12 * 


„ ˙·— OTST | 


ay Ning i it | Sand: with a ſtick. "The veſſels | 
generally uſed in this operation are called parting 
_ glaſſes, which: ought to be very well annealed, and 
| Choſen free from flaws; as one of the chief inconve- 
8 attending the operation is, that the glaſſes; are 
to crack by expolyre to cold, or even when | 
« he by 1 the hand. Some operators ſecure che 7 
| Bottarh of the glaſſes, by a coating.  conipoſed of a 
mixtyre of new Naked lime with beer and whites of 
eggs ſpread on a cloth, and wrapped round the glaſſes 
A the bottom; over which, they apply a Sopot, 
A and hair. The artin W 
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| paid m veſſels containing water Repriatted: by 8 
vets, with a fire under them; becauſe if a glaſs ſhould 
break the contents are caught in the veſſel of water. 
I the heat communicated to the water be too great, . 


it may be properly regulated by pouring cold wa- 
der gradually and carefully down the ſide of the vef. 


ſel. Into a parting glaſs fifteen inches high, and ten 


or twelve inches wide at the bottom; placed in a 
copper pan, twelve inehes wide at bottom; fifteen 
inches wide at top, and ten inches high; Schlutter 
uſually put about eighty ounces of metal, with twice 


as much aqua fortis. 


The aqua ee to be b Weng ese at VER 
by on ſilver when cold, but not ſo ſtrong as to a& 
_" violently. Little heat ſhould be applied at firſt, as 
the liquor i is apt to ſwell and rife over the veſſel; but 
ven the acid is nearly ſaturated, the heat may ſafely 
be denen When the ſolution ceaſes, which _ 


known by the efferveſcence diſcontinuing, the liqu 


' is to be poured off; if any grains appear entire, 


8 be added, till the ſilver be all 


diſſolved. If the operation has been performed 

id will have che form of dif- 
Ainet maſſes. The gold appears black after parting, : 

2 the phlogiſton of the nitrous acid; its 


dh, the remaining 


ay 
pars have np adheſion together; 3 becauſe the ſilver 


- diffolyed from it has left many interſtices. To gire 


den one _— andi 0 * color, they are 
AS | put 
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| : put into a . under a muffle, and made red hot, 
aſter which they contract and become more ſolid, and 
the gold reſumes its color and luſtre. It is then called 
oRAN Gol p. If the operation has been performed 
haſtily, che gold will have the appearance of black 


mud or ponder, which afer well FONG: mult be 
melted. 

The Glens: i 1 recovered by precipitating it 

ftom the aqua fortis by means of pure copper. If 

tte ſolution be perfectly faturated, no precipitation 

can take place, till a few. drops of aqua fortis be 

added to the liquor. The precipitate of ſilver muſt. 
be well waſhed with boiling water, as: on berfuſed 

 with.nive, and off yeh lead... Rs 

| Secondly, PARTING BY eee _ 508 

ment is prepared, compoſed of four. parts of. bricks 


powdered and ſifted; of one part of green vitriol cal- 


cined till 1 it becomes red ; and of one part of common 
2 ſalt; this i is to be made into a firm paſte with a lit- 
tle water or urine. It is called the CEMENT RoxaL. 7 
The gold to be cemented is to be reduced into 5 
. Flas as thin as money. At the bottom of the cru- 7 
- - cible or cementing pot, a ſtratum of cement, of the 
1 thickneſs of a finger is to be put, which f is to be co- 
ih, vered with plates of gold ; and fo the ſtrata are pl laced 
alternately. The whole is to be covered with a 1d, 
which is to be luted with a mixture of clay and fand. 
Tue: 15 muſt be PR) ina furnace, c or oven, heated 


— 1 2 G 9» , iy * 4 4 ; 
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ality till it becomes red hot, in which it muſt be 
continued during 24 hours. The heat muſt not melt 
the gold. The pot or crucible is then ſuffered to 
cool ;- and the gold carefully ſeparated from the ce- 
ment, and boiled at different times in a large quan- 
| tity of pure water. It is then aſſayed upon a touch- 
- "ſtone, or otherwiſe; and if it be not ſufficiently pure, 
it is cemented a ſecond time. In this proceſs the vi- 
N triolic acid of the bricks, and of the calcined vitriol, 
| decompoſes the common ſalt during the cementa- 
Loan by uniting to its alkaline baſe, "while the ma- 
Fine acid becomes concentrated by the heat, and diſ- 
_ | ſolves the ſilver alloyed with the gold. This is a 
very troubleſome proceſs, though it ſucceeds when 
che portion of ſilver is ſo ſmall that it would be de- 
fended from the action of aqua fortis by tlie ſuper- 
abundant gold; but is little uſed, except to extract 
ſilvet, or baſe metals, from the ſurface of gold, and 
een an alloyed metal, the colour Oy Y 
nes: of pure gold. And, : | 
- Thirdly, Dar PAR TIC. — is OY 
| formed by ſulphur, which will eafily unite with ſil- 
ver, but does not attack gold. As this dry parting 
5 = even troubleſome, as well as expenſive ;/ it ought 
- not to. be undertaken but on a conſiderable quan- | 
city of ſilver alloyed with gold. The general pro- 
_ <cedure is as follows, viz. The metal muſt be gra- 
92 | Eads according as it is 


imm CHEMICAL PRINCILES OF | 


ncher or poorerin gold is reſerved; and the elt well 
_ mingled with an eighth of powdered ſulphur; and 


by | : put into a crucible, keeping a gentle fire, that the 


ſilver before it melts, may be thoroughly penetrated. 
by the ſulphur ; if the fire be haſtily urged, the ful- 
phur will be diffipated. If to ſulphurated ſilver in 
fuſion, pure ſilver be added, the latter falls to the 
bottom, and forms there a diſtinct fluid, not miſcible 

with the other. The particles of gold Having no 
aflinity with the ſulphurated ſilver, j Join themſelves to 
the pure fiiver wherever they come in contact, and 

are thus trangferred from the former into the latter, . 
more or leſs perſecliy, according as the pure filver | 
was more or leſs thoroughly diffuſed through the 


1 mixed It is for inen ee gebe eee 


5 drought ind fuſion, and kepe 7 . near an 
dont ig a covered crucible, one third of the reſerved 

5 Hains is thrown. in, which, when melted, the whole 
s- well ſtirred, - that the freſh ſilyer may be diſtri- 
: 22 ough the- mixed to collect the; gold from 

4 this is performed with a wooden rod. This is re- 
pe m—_ tall the whole reſerved; metal be introduced. 
The ſalphurated ſilver appears in fuſion of a dark 
5 broyn colour; aſter it has been kept in fuſion for a 
To Herta time, a part of the ſulphur having efcaped 
ſrom dhe tap, the ſurfare becomes white, and ſume 
N n about dhe fzg of a. pra, are 
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| perceived on it. When this 3 the fire muſt | 
be immediately diſcontinued, for otherwiſe mort 
and more of the ſilver thus loſing its ſulphur, would 
ſubſide and mingle with the part at the bottom, in 
which the gold is collected. I he whole is poured 
into an iron mortar greaſed and duly heated. The 
gold diffuſed at firſt through the whole maſs, is now 
found collected into a part of it at the bottom; 
© amounting only to about as much as was referved un- 
ſulphurated. It is ſeparated from the maſs by a 
chiſel or hammer; or more perfectly by placing the 
whole maſs with its bottom upwards in à crucible; 
dme ſulphurated part quickly melts, leaving unmelted 
that which contains the gold. The fulphurated ſil- 
ver is aſſayed, by keeping a portion of it in fuſion m 
an open ctucible, till the ſulphur is diſſipated; and 
then diſſolving it in aqua fortis. If it ſhould ſtill be 
found to contain gold, it muſt be ſubjected to the 
ſame treatment as before. The gold thiis colleticd 
may be concentrated into a ſmaller part by fepea- 
5 ing the whole proceſs, ſo that e OO TOO 
| en prog ag prod 7 


w purify this Fortis, 
ve Ae fortis contain . ee 
. it may be ſeparated By dropping into it u f- 
1 N nn adus fortis, till there be no 
1 | 1 i 
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more precipitation in it. The oi is very 
3 _ Sen precipitated wa fortis, | 


To Aﬀey the Value of Silver. . 
THE general. method of examining the purity 


af ſilver, is is by mixing it with a quantity of lead 
Proportionate to the ſuppoſed portion of alloy; by 


teſting this mixture, and afterwards weighing the re- 


maining button of filver. This i is the ſame _ 
WT refining filver by cupellation. ER In 


It is ſuppoſed that the maſs of ſuver to be exa- 
ined, conſiſts of twelve equal parts, called penny- 


weights; ſo that if an ingot weigh an ounce, each of 

= the patts will be 1-12 of an ounce. : Hence, if the 
Els maſs of ſlver be pure, it is called filver of 1 2 penny- 
weights; | if it contain ' 1-12 of its weight of allay, 


it is called filver of 11 penny weights; if 2-12 of its | 


weigbt be allay, it is called ſilver of 10 penny- 


s; which parts of pure filver are called fine 


3 It muſt be obſerved here, chat 
vaſſayers give the name penny-weight, to a weight 


equal to 24 real grains, which muſt not be con- 
Voundeg vith their ideal weights; which 1s likely 
from their dividing their penny-weight into 24 grains 
e The aſſayers grains are called fine 
V 12 penny- 
weights, contains then 288 fine grains; if this ingot 


. 


een 1-268 of ally, it is dad to be ver of 11 
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| "THE METALLIC ARTS. Tn „ 
| penny-weights and 23 grains; if it contain 4-288 
al allay; it is ſaid tobe 11 penny-weights 20 grains, 
'&c. Now a certain real weight muſt be taken to re- 
preſent the aſſay- weights; for inſtance, 36 real grains 8 
repreſent 12 fine, penny- weights; ; this is ſubdivided 1 
into a ſufficient number of other ſmaller weights, 
which alſo repreſent fractions of fine penny-weights 
and grains, Thus 18 real grains repreſent ſix fine 
penny- weights; : three real grains repreſent one fine 
penny- weight or 24 grains; a real grain and a half 
| repreſent 12 fine grains; I-32 of a real grain repre= 
ſents a quarter of a fine grain, which is only 1-752' 
part of a maſs of 12 penny-weights. It is cuſto- 
mary to make a double aſſay. The ſilver for the 
aſſay ſhould be taken from oppoſite ſides of the ingot, 
and tried on a touch-ſtone. Aſſayers know pretty 
nearly the value of ſilver merely by the look of the 
—_—_— ſtill better by the teſt of the touchſtone. 
The quantity of lead to be added is regulated by the 
| portion of alloy, which being i in general: 2 85905 it. - 
will be nearly as follows, viz. N ; 
1 of Dwts. Ore. Dwts. Grs. 
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The cupel muſt be heated red hot far half an hour 


\ before any metal is put upon it, by which all moiſ- 


ture is expelled. When the cupel is almoſt white 


by heat, the lead is put into it, and the fire encreaſed 
till the lead becomes red hot, ſmoaking, and is agi- 


tated by a motion of all its parts, called its circula- 


2 tion. T hen the filver is to be put og the cupel, and 


the fire continued till the filyer has entered the lead; | 


and when. the maſs circulates well, the heat muſt be 


diminiſhed by cloſing more or lefs-the door of the 


aſlay furnace. The heat ſhould. be. ſo regulated, 
that the metal on its ſurface appear convex and ar- 


dent, while the cupel is leſs red; that the ſmoke ſhall 
riſe to the roof of the muffle, that undulations ſhall 


be made in all directions ;, and that the middle of the 


metal ſhall appear ſmooth, with a ſmall circle of li- 


tharge, which is continually imbibed by the cupel. 
By this treatment the lead and alloy will be entirely 
abſorbed by the cupel, and the ſilyer become bright 


and ſhining, when it is ſaid to lighten; after Which, 
1 if the operation has been well performed, the ſilver 
Will be covered. with rainbow colours, Which quickly 


undulate and croſs each N and mow on: bötton 5 


"i becomes fixed arid ſolid. 


The diminution of weight ſhews the FU” of I 


; alley. As all lead contains a ſmall portion of ſiver, 
an equal weight with chat uſed in the aſſay, is teſted 
off, and the product deducted from the A 2 
1 —B wa clocan 9 


— 


9 28 I” , 
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O PLATINA. - 
PLATINA is ranked among the perk onnitls, 
becauſe it is not deſtructable by fire. It is, found in 
the gold Mines of Spaniſh America, i in ſmall. .angu- 
lar grains; mixed with a ſpecies of black ſand, 
' which is attracted by the magnet, but neither ſoluble 
in acids, nor fuſible. Theſe grains reſemble iron 
* filings, but are ſomewhat whiter. It approaches 
near to gold in its ſpecific gravity, and reſembles that 
metal in being only, ſolublein aqua regia; from which 
ke gold it may be ſeparated by #ther, alkalies, and 
by moſt metals. It may be precipitated from its ſo- 
 kition'in-aqua regia by in a rh ; 
_ culiar to this metal. 
_ - The attraction bn 8 acids. is e Ganley 
to that of gold; except that when precipitated from 
its ſolution, it is ſoluble in the ng ot: e N 
5 Joris, ants, and of vinegar. 
It differs eſſentially from gold, in being e 
n malleable, unleſs combined with other me» = 
ny fulion; with ſome of which it readily unites, | 
> with zinc. It has been fuſed: by the | 
= blow pipe with dephlogiſticated air, and lately, ina 
3 e es Willis of 
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ande; ſo that when it becomes cold, it ſeparites 


coppER is an imperfect ab 
ing color. 5 


1 OY U 
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\ 92 


07 COPPER. 


; Fe red ſhin. 
"Its [ſpecific gravity is 8.876. It is 
harder, more elaſtic, and ſonorous, but a little leſs 
ductile than ſilver. It may be drawn into wire as 
fine as hair; one of which 1-10 of an inch in dia- 
meter, will ſupport a weight of 299lb. four ounces 
without breaking. When rubbed in the hands, it 
. exhales a diſagrecable odor peculiar to itſelf; and 
has a taſte not leſs unpleaſant. When expoſed to the 
fire with free acceſs of air, it ſmokes, loſes part of its 
. © weight, and communicates to flame beautiful green 
and blue colours. Te: reſiſts more than any other of 
the imperſect metals, the action of fire, before it i * 
altered; When a clean poliſhed copper plate is ex- 
poſed to hegt, its furface is colored with all the co- 


Iors of the rainbow; which I eee : 


lopement, and the different ſtates of the phlogiſto: | 
" the'meral. owe ot a red hear, is 


ee which ae d BURN CorrER. The c | 
© - bined action of air and water, produces a calcination ; 
e eee in the form of a greeniſh. . 
ruſt. The calx of copper urged with a violent fire 
is converted into a glaſs of a reddiſh. brown color, | 
Th n cad GLASS or e e | 
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Mr he ak of copper highly aephlogilticated f is re- 
duced to a ſine powder, and mixed with copal var- 
niſnz and then applied to the furface of valuable me- 
dals to preſerve them from the action of the air; this 
is called Bxonzino, All the acids diſſolve copper. 
The ſolution in aqua regia is of a blue green color, 

in the vitriolic acid of a fine blue. If this laſt ſolution . 
be evaporated, cryſtals are formed of a rhomboidal 
figure, which are called VITRIOL or Cop ER, BLUE 

VITRIOL, ROMAN VIX TIOL, ox CyrRus VITRIOL. 

Thhe nitrous acid diſſolves it with great facility, even 
when cold, and produces conſiderable heat and effer- 
veſcence. This ſolution is of a fine blue color, not 
ſuſceptible of cryſtallization, but forms a magma, . 
Which ſtrongly attracts the moiſture from the air, SY 
angie. refolyed? into a liquor. The marine acid does 
not diſſolve copper well, unleſs it be boiling; and: - 
- then the ſolution is of a green hue. It yields cryſ< 
tals by evaporation. The acid of vinegar diffolves: 
i, and the cryſtals formed by the ſolution are called 
Van DIOoRISE. Fixed and volatile alkalies diſſolve cop- 
per at leaſt when it is in a calciform ſtate; when diſ- | 
ſolved by the laſt, it is called CUPRUM AMMONTAD.. * 
count. If a mixture of copper filings: and nitre be 
n a crucible together, the phlogiſton be 
copper unites with the nitrous acid, and leaves the 
-calxof copper mixed with the alkali. Sulphur hes 
ee te ity if copper ra 55 


4 
FEC 


an 
; NS. , ; ; x 0s EE 
$ Fan S (os 0 3 45-4 4 
S . , pe 3 — : . * n * 7 ge" 7237 ay 9 5g dys 
r PCC 3 : 
+, en a 1 2 > A 4 


2 4 


* 
* 
8 . 
* 
3 Nit 
* 
IKE. 
* 
* 

4 

| 

-& 

by 

; be 

Ao] 

* = 
by 

8 

* 

£8 

* 

ws. 
WY 

1 

488 

ey 

WE 

LIE 

. o 
p +. g 

2 
5 
Wy 

Kd 

x 

Nu 

: 

4 

A) 

- v4 

87 
bs 
+4 
— 344 
KS. 

7 

* 

= 

k «4 l 
+ * * 
* 

* 

"I" p 
7 
+" 
oY 
* 

* 

L 
5 \, 

LS”. 

J 

41 

"33> 
RR” 
[> 

= 

8} 

< 

"= 

by. 

1 

* 

Jo 
4 

$4 

"a 1 

. 

4 - 

F5 

"= 

- ' 

3 [4 

= 

1 

2 

- += 
\ N 
* & 

N 1 
3 
* 4 

% 3 
2 
1 

1 1 
* = 
3. 

49 
1 
* „ 
1 

= © 

13 
"= 
WH 

a 
"*% 

7 
35 N 

& 
1 
© 4 

+: 

£ 

1 

=» 

12 
{ | 

- 
; 7 

9 4 

* 

P 

5 

7 

FY 

* 

* 

7 

0 

2 · 

% 

ny 

* 


7 wy ” 4 
- * * 
ot Kh. 3 
A L902 add et Feoaef 24 


l br AG . 
"AF 4 BR 4 1 Ela wb \ op 
— — er — Nee 


4 4 4 A} bs 
. int arte 3B-c; 
. 


4 6 a Foo" ves r * »4 PS 
r : ” ' —— —— — 
— — Fx wa — - - 
* 1 2 N N * os” et We AT. FF 
2 2 5 1 ATA 
l 2 5 5 
> 
* * ” ” — 
. 1 Se GA 2 : 


1 — 
1 * 


—— 


_ 


* 


133 
* 


. 
3 * 
0 * 


* 3 


* oY 


. ²˙ a IT ONO A AN 


> 5 — — — 
— Zr DDE 1—ͤ a ag —ͤ 4 
_ o * * * 
4 
* . 7 


— — 
* 


p 1 


* 


16 CHEMICAL, PRINCIPLES or 
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| ſtratified with ſulphur, and z che ſolphur at 
tacks the copper, and converts it into an iron colored, 
very eager, and brittle. matter; It is ee VE- | 
NERIS, or copper calcined by. Sb bn 
Copper eaſily unites with all metals and 1. 
"mids, and with them forms different compounds; 
of which, and i its er . wwe ogg "nay £ 
e . e 5 
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is an SAG ao 11 l color; 
oh a bluiſh tinge; darker than tin, the ſofteſt, leaſt 
_ Undiile, leaſt elaſtic, and leaſt ſonorous of all the me- 
talk. It has a ſmell and taſte peculiar: to itſelf. 
| Trxſpecific gravity is 11 3525 4 leaden wire 110 of 3 
an inch diameter, is capable of ſupporting only 29 1b. 
ane quarter without breaking. It is very fuſible and 
meld before it is reds pot W er dl 
leſirrefſts eee de bn e IC dale 
nd water, than copper or iron, before it is decom- 
poſed or deſtroyed. The nitrous acid diſſolves it 
readily, the ſolution is clear, limpid, and colourleſs; 
| and being evaporated, yields a cryſtallizable ſalt, of. 
e N —_—_— This alk 


T Atte Ar. wy 
wy detonates when' expoſed to a ſufficient degree of heat. 
The vitriolic acid does not diſſolve it without heat, 
and then in ſmall quantities. If in a ſolution of lead 
in nitrous acid, a little vitriolic acid be dropped, a 
| white precipitate falls down, which is called V1rzioL 
or Lxab. If the marine acid be added to the ni- | 
trous ſolution, a white precipitate in form of a coagu- | 
| lum is produced. This has the name of PI U- 
. Conneom. The acid of vinegar unites with 
it, and forms three different compounds, according 43 
to the proportion of acid combined. Firſt, Cxkussx. 
To make which, leaden plates are rolled ſpirally, ſo 
chat about the ſpace of an inch ſhall be left between 
; eachcircumvolution; and then ſuſpended in an earthen &. 
pot containing good vinegar, but ſo as not to touch | 
its ſurface. "Theſe pots are covered and placed in a 
| bed of dung, or in a fand bath; by which“ gentle 
heat is applied, and converts the acid into vapor 
Which attaches itfelf eaſily to theſe plates; penetrates 
chem, and forms a White powder called cerufſſe. 8 
| When a fufficient quantity of the powder is formed, TY 
che rolls are taken out of the pots, and unfolded. It 
z taken off; well wi jed and dried, and is fold un- 
deer the name of warre Leap. The lead is again 
| rolled up, and the operation repeated. ” Secondly} | 
ay ande Figs rs al RT e 
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1 Sarvanz,or Sucar orLiap; and thirdly, if wine- WW -- 

© gar be boiled with litharge (which is a calx of lead in 1 

ER ſemi⸗- vitrified ſtate) it will become ſaturated, and M 

Is forms GovLazp's ExTract; which is decompoſed „ 

by the addition of water; the white precipitate I con- a. 
ider as ceruſſe, and what remains diſſolved in the he 
Water is a SAccaaruM SATURNI. All the vege- - 

. table acids diſſolve lead; hence the ae of cau- 

tion in the uſe of leaden veſſels for making of 'cyder, 

wines, &c. and particularly in veſſels for baking of Th 

ſtuit pies, which are 3 in general glazed with lead, and -— 

moſt gertainiy are ated upon by the acid during Wee 
1 wy rh practice among wine dealers; when- Tr 

give rakes; have-anyowine, which. is called pricked, R 
dat is acid, to recover it by adding calx of lead, the 

 \/ acid is neutralized by its union with the lead; and 
- - acquiresa ſweetiſh taſte. As the ' poiſonous quality 5 
ol this metal is well aſcertained ; it certainly is of im- | 3 

e to be able to diſcover whether wines con- ; 
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nin it br not. The liver of ſulphur is an excellent | 
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_ teſt... Add to the ſuſpeRt wine, a little of the ſolu- 
Fon of liver of ſulphur, and a precipitate immediately 
. ll to! the bottom. If it be of a fine yellow color, 
* iquor contains no lead; but if the precipitate | 
contain lead, it will be from a dark brown toa black 
Color, in proportion tothe quantity holden in ſolution. BE 
The alkali of the hepar unites with the acid, and lets Io 
- we 1 Re: the * _— the ad 1 


A 


2 


— = ad. can — 2: 
U I, — — 
i 25 4 


re 


— — —— — 8 " 
TY — J 2 7 e . N * , 250 Þ e 1 8 27 0 * q e 2 2 5 * s ” 4 N * 
— — —— — — Oe E — H— T 1A — - - ti — m Nun y ö r. — — mY . * 
— 1 7 L | X 5 5 — Or T4 0 * 2 by 5 * 2 * 2 r % , SE * 5 
oa 7 25 : = 8 2 uf - 7 9 7 1 * * 2 £ bh We." — 4 4 oo * wy - 72 - 
$5, 5 & # — .. . 2 * 4 1 1 
3 KS , y 5 2 ws 8 4 q 7 D F 
3 — 3 ; : 1 8 7 3 
: ; . - 23 ” © * * 


7; 
ph rey WER ms IO WG de A 
enn —— 
p woes: io 2 9 2 N 
2 2 < f N e 
4 . 5 N + wo WARE 
: * * -» 
. * 4 PHY CO : 50 
* T N ” 
. ” 
4 4 
4a 1 


* . 
—— — 
— — 
* 


me is 893 "of 2 white, livid; 


ig, color. It is the hardeſt, the moſt claſtic, 
1 n . Es 


| ter converts it into 4 ruft; indeed, water alone, : 
Z | of air, ſeems to be $48 


== Iron is not fuſed by the heat of ordi- | 
3 is eaſily burnt and calcined, by . 


#4 


NE ks e SAFFRON of Mars. There are ES 
many ſpecies of iron, the celebrated Rinman divides | 
5 bern u follows: Firſt, PE TECTI Y MALLEABLE AND: 
Soon, n re e | 
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; flaws, or. 3 at the corner; and which, with 
proper care, may be welded in a welding heat, with- 
out breaking or becoming brittle. Secondly, r 
Marz, or that which will bear gentle hammer- 
ing only, but burſts in the corners from g'ſtron; 


The moſt remarkable varieties of this, are as 11. 


lows, viz. Firſt, Rep-8nokT;. or that Which is 
tough and may be forged cold, and alſo in a white 


heat, but in a red heat cracks under the hammer. 


Secondly, CoLp-sHoRT,. or that which may be 
forged in a ſtrong red heat, but i is brittle when cold. 
Third, UnMALLEZABLE and ERVDE, or that which 
cannot bear hammering either hot or cold, and ap- 
"nn aches to the nature of crude or caft iron, which 
bewerer i is not meant here; and fourthly, UnzayAL, 
on that which is ſoft and hard in the ſame * 
ich contains crude iron or grains of ſteel int 
mized“ with its ſubſtance; iron of this laſt de 
term pinny, byt the workers in iron or ſteel. 
; Ton he varieties of MaLrtzanLy, and Harty MALLE 
ABLE Ion, are almoſt innumerable, we ſhall men- 


bon ſuch any 28 are known by certain denomina- 5 : 
tions. Firſt, HaxpD Tron may be perfectly mal 


lea able. In order to extend it, or bear it out, it fe. 
ire rder an a greater number of ſtrokes 


Wich the haiimer; and 3 is either ſteel or mixed 'w h 
el. Ofthis there are ſeyeral varieties.” Fir, Harp 
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ee inſtance, ae iron eee O- 
rund, Sec. in Sweden ; ſecondly, HARD and BRITTLE} 
or that which will bear hanimering; but not bending 


oven; or that which will bear bending b hot and 


25 55 white and welding heat. Sor Iron; which yields 
both hot and cold to the gentler force of the hammer 


5 will bear much bending before it breaks. Of this 


iron; ſecondly, sorr and aT TL EV or that which is 


8 Serpent is of the cold · ſhort kind; and, thirdly, 


| dbb ud sguner. may be forged both hot and cold, 5 1 
into thin plates; and likewiſe drawn out to Wire, 


= but eaſily breaks when berit with ſhort fibres. This 


| s iron is produced chiefly f from ſpongy, micaceous, 55 
beæmatitic ores, of à light grey colour. Tovon = 
5 ner or that which is perfectly malleable, and fit 
5 dot all kinds of ſmith's work; it may likewiſe be 
Veet without heating, ſeyeral times backward and 


| before. it breaks, in the form of bars or wire. 


"ei is either TOUGH: et or rouon and HARD, 
: "when it-comes ut der the following hea 8 Svirr and = 
„„ 0 eee 

: 5 2 2 


131 | 


e mixed with ſteel; chisdhy,! HARD: and 


* A * 


. 7 co the beſt iron from Norberg; a fourth= _ 
ty; nar and wir b, or that which may be forged 
bold, or in a certain degree of heat, but breaks in a 


and file; This may be firſt sor r and rovon, which 


Und i is the OsMunDs,' and other ſorts of Swediſh 


© eaſily ee wee hot, and filed when cold; but when 
hauandled roughly breaks with a ſhining ſurface, and 


er SITS 8 > 
* , 
. 
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ce 8 which bears mah bending, and 
© wears well; at the ſame ſame time that it appears 
bard to the hammer and file. The: ſmiths call it 
tough hard, It is not nized with ſteol, and is uſed 
for making wire, Cos or DbEusz Inox, which is 


che oppoſite to foft and ſpangy. This nivſt be of an 


equable texture through: its whole maſs; not buyſt 
in hammering, nor in poliſhing exhibit any ſtripes er 
ſpongy places, much leſs muſt it be what is called 
pinny; and at the ſame time it ſhould be tough hard; 
or ſtiff and ſtrong; in ſhon, wok poles the pro- 
pettievof the beſt iron. f 
Tue beſt jronis that which&eſt on driog/fitUand | 
poliſhed, exhibits an equable light grey colour; ſe+ | 
condly, thts the pureſt and de ed. which ae 
the greateſt ſpecific gravity. The toughneſt and 
ſtrength of iron, however, cannot eee by 
this means. - Thirdly, when two pieces of irbn, Gmi- | 
k in bm nd equal in weight, are preſented to a 
well magnet, that is the pureſt which holds 
_ the fulleſt; fourthly, it islonger iwrofting in the open 5 
air, and when at laſt it does, itcontradts a thin coat 
ol ruſt, which is ſpread equably-over its whole fur 
- face, Thus, for inſtance, a gun bartel Which end- 
© bits an equable brown ruſty color in every pars, den- 
ſiſts of homogeneous iron. Fiſchhy, ſue from iht 
"ma wghs: higheſt degree. of hens, is che ndoſt cerr 
WEST, og. - nen 1 the | 


rm MPPANLICARTS. 455 
een 


_ ſpeak more properiy, in che cold, cat. bear to be moſt 0 _ 


bammered when cold, and be bang the moſt with- 
| out breaking. Iran which is the malt expanded, or 
augmented in bulk, when expoſed to heat, and con- 
 ſequently contracts the moſt in the cold, is the pureſt, | 
for this reaſon, that the metal which requires the 
gereateſt heat for its fuſion, is likewiſe ſubject to the 
| greateſt expanſion and contraction. Now the pureſt 
| Iran, as experiences ſhews, requires the greateſt de- 
gree of heat for its fuſion. If a bar of ſoft iron he 


5 welded with a piece of hard iron or ſteel, of an | 


equal fize, and cooled haſtily while it is red hot; the 
maß becomes crooked, and bends towards the ſaſt | 
fide hecauſe this, contracts moſt. The iron-there- | 
fare which in cooling in water, is the leaſt warped, 


Fa z the poſt homogenegus and uniform. The harder 


che icon, the caller in general, it exhibits variaus co. 
5 lors os tg ſurface, when enpafed to heat, but parti» 
_ exlarly blue. Therefore, if iron acquires: a blue - 
Color in different parts and places fooher than the 
whole dees; this indicates a mixture of bard an 
ſoft iron jhe ſoſt parts do not turn blue, till this g 
or begins to diſappeat on the hard parts. In 4 
1 rang nod heat the ſaſteſt and tougheſt iron c- 
ſumes and hurns away maſt; & lie wiſe produces the = 
ppſteſt and leaſt ſharp ſcorick. In a ſtedng welding = 


8 35 cummeat, ernomras or | 9955 
* crackling ſparkles; which an experi nced: 
eye eaſily, and with certainty, diſtinguiſhes: from the 
red, coarſe, heavy ſparkles of 1 impure; and particu- 
| larly red- ſhort iron, and by this means can diſeri- 
minate the iron itlelf. Pure fron likewiſe bears 4 
ſtronger heat before it throws Out ſparkles, and in 
this caſe appears of a milky" white colour, It alſo 
may then beſt he forged and united with other kinds 
of iron; that are ſubje&ed'to an equal degree of heat. 
When prevented from coming it into contact With the 
ecgals, the pureſt and moſt malleable iron Ades hot 
fuſe at all, or at leaft with more difficulty chan any 
other ſort. In i its malleable ſtate, therefore, it does 
not perfe&tly mix with any ofthe F metals; but When 
the air has” acceſs” to it, rogetfler With combuſtible A 
matter, the fuſion becomes practicable. 10 Pure com- F 
mon oft iron after being made red hot, becomes leſs 
hard by being extinguiſhed 1 in water; than when it 
has hon ef te cock in che air; n chen bears bam- 5 
in one part Gas in another, by che file off hammer. N 
Suh aqua fortis and other dorroſives ſhe w a dif. 
| ferenceiniron.” If it be laid in any of theſe u hour | 
or tro, ſoſt and homogeneous iron Appears of a fler 
White hue over its whole ſurface; the hard ſort, of a 
_ Gat grey ulor, and blackeſt 3 the mixed, Woe t d 
add ſhor 100 and h e rg rage ?, 
VVV J IST EO 
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e The followig 


; of ſteel pai of the i iron appear extremely 1 
evident, and its defects plainer than before. Soft 
ſpongy iron of a foliated fracture, produces in the 


oementation of ſteel, bliſters as large as walnuts; 


koh while denſe and ſtrong: iron, of a finely granulated. 


fracture, exhibits few bliſters or none on its ſurface. 


Red-ſhort iron produces ſtill a more red-ſhort ſteel; 
'and cold-ſhort iron yields a ſteel fo brittle; that it can 
neither be wrought hot nor cold. Flaws, fiſſures, 
5 and an une ven grain, are much more Plain and diſ-' 


tinct in cemented ſteel than in the iron. Soft iron 


produces ſtill ſofter ſteel; and the Swediſn iron 
of Oregrund and Dannemora, would hardly have 
been ſo well known in England, had it not had 1155 
trial of being cemented i into ſteel.” COT | 
For common purpoſes, a ſteel Gs a > 
7 0 German iron, called Dort: ſquare; the reaſon why. 
it is ſo called, is, becauſe it comes from a place 
called Dort, in ſquare bars, of about 3-4 of an inch. 
The method of converting iron into ſteel by cemen- 
tation, is as follows, viz. the iron is to be formed! 
into bars of a conyenient ſize,” and then to be placed 
nina cementing furnace, with a. ſufficient quantity 66 - . 

. ._  - cement, which is compoſed of coals of animal or ye- | 
getable ſubſtances, mixed with calcined bones, &c. 
are very excellent cements: firſt, one 
part of powdered charcoal, and half a part of 'wood 
aſhes well mixed together; or, . ſecondly,” two parts 


5 1 feharcval, e powdered, one Honea bones, 


e bom, 
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1 
nn 555 of. animals, Burnt in doſs cer. 
ſeꝛls to blackneſs and powdered ; and half a part 
of wood aſhes, mix them well together. The bars 
ol iron to be convorted into ſteel. are plaeed upon a 
ſtratum of cement, and covered all over with the 
ſame; and the veſſel which contains them cloſely 
Won eg to.a red heat far eight or ten 
hours, when the iron will he converted into'fteel, 
Steel is prepared from bar iron by fuſion; which 
conſiſts of plunging a bar into melted iron, and keep- 
5 it oe for fone time, F am e con- 
Erlen and that fel 


$5 in quenching acquires the; greateſt degree of 


to eg In _ and-retains the 


indur enge te be 

\ eanlelerdas the beſt. 5 5 ; 
The principal . be 
from iron, are as follows: Firſt, After 


being furbiſhed, ſteel appears of a whiter, light grey 


- © hve, without the blue caft exhibited by iron. It alſo 
takes a higher poliſh. . Secondly, The hardeſt ſteel 
| when nde annealed, appears granulated, but dull, and 
without ſhining fibres. Thirdly, When ſteeped in 
acids the harder the ſteel is, of a darker grey hue is 
its furface.. Fourthly, Steel is not ſo. much + clined 
do ruſt us iron. Fifthly, In general, ſteel has a 


_ TT: 2 an, By Tm. 
ene 


| THE METALLIC ARTS. 2. 
Stand wrought, it way be rendered much mera 
elaſtic than iron. Seventhly, When indurated, ir 

becomes mare ſonorous than iron. Eightly, When. 
- furbiſhed, it appears more cloſe and denſe than iron. 
: Ninchly, It is not attracted ſo ſtrongly: by the mag- 


niet as ſoſt iron is. It likewiſe acquires magnetic 


| Properties more flawly, but retains them longer; for- 
which reaſon, fteet is uſed in making needles fur 
. compaſies, and for artificial magnets. Tenthly, By 
| hammering and friction, i it acquires à greater mag- 
naetic power than iron does. Eleventhly, In heat, 
5 ſteelexpands more than iron. Twelfthhy, By indu- 


ration or quenching in water, it retains nearly che 


ume bulk as it had acquired in heat, or at leaſt con- 


diacis very ile ; while, on the other hand, iron con- 
tracts to the fame ſpace as it took up before ignition. 
| Thirteenth, Steel is ignited ſooner, and fuſes with a 
|  tefs degree of heat, than malleable iron, which can 
: ſcareely be made to fuſe without the addition of pow-" 
dered charcoal; by which it is converted into ſteel, | 
_ and afterwards into crude iron. Fourteenth, By a2 
Paricular management, ie may be fuſed and caſt, 


| 3 5 and yet continue to be malleable; which is ſcarcely. 
', - the caſewithſbft iren. Fifteenth, . Poliſhed ſteel is 


ſooner; tinged by heat, and that with higher colors 


8 Ade e Sixteenth, g ce ee, ION 


vues loſs by burning, than ſoft iron does in the ſame 
1 W the ſame ti time. | Incaiacionalgh bs | 


\ 


— 


8 PEA” 4 
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e ee e Da aa Tl 6 or ons. 
a ſulphureous odor. Seventeenth} The ſcales of 
ſteel are harder and ſharper than thoſe of i iron; and 
conſequentiy more fit for po 
. teenth, In a white heat, when e to the blaſt of © 
the bellows among the coals; i begins to: ſweat, wet, 
or melt, partly with light coloted and bright, and 
party with red ſparkles, but leſs crackling than thoſe 
ol iran. In à melting heat too, it conſumes faſter. 


| Nineteenth, By. much welding, annealing, | and 


in a.flow, but ſtrong heat; ſteel is con- 
vetted into iron: cement ſteel ſooner, and caſt ſteel 
Twentieth , Covered with powdered: Char- 
e don cloſe upon it, and en expoſed. to. a 
' ſtrong beat, it acquires; a light coat, | 
black wg By being frequently Roms it deromes 
as brittle as crude. iron. T wenty-firſt, Digeſted 
With 5 8 55 in 1 doſe veſſels, i itappeats to yield a ſmaller 
WE: of inflammable air than i iron. . 
„ Difſolved 1 in vitriolic. acid, it yields leſs in F 
e air than oft f iron does. Teen, 
In the vitriolic, nitrous, and other acids, ſteel it is 
| mn acked, "but i 15 longer in diflolving. 
than iron. Aſter maceration, ac accordingly as it is 
ſofter or harder, it appears of a lighter, or darker | 
grey color; wͤile iron on the other hand is white. 
ae a 1h the ſolution of ſteel in acids, a 
ſmaller degree of heat is produced, than with tough, 
8 ill , 122 Wk cold-ſhort ir iron. Wh wenty- | 
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8k, It requires r Hire Kro 8 for! its compleat f 
ſolution. Twenty-finth, In the cold, it is propor= 
- tionably harder and more brittle; or leſs malleable 
than pure iron! © Twenty-ſeventh, In detonating 


Vith nitre, Wende m more fixed. Kerr than” malleable 5 
„ iron does. * | 


Steel differs from as 4 iron 3 in | enalleable 


| ley; a quality which is entirely wanting in the latter, 
both cold and hot; ſtill, however, they bath agree - 
| Sankey: particulars,” as eee Firſt, Crude 


11 


dies light wind RY a hue as Leak Secondly 
'F They both acquire a variegated vitreous coat in the. 
Thirdly, Crude iron alſo becomes magnetic; 
though more nowly than ſteel. Fourthly, After 
being ſubjected: to a red heat, it becomes harder ß 
being extinguiſhed in water, and particularly when 
melted, and immediately thrown. into water. Fifthly,: 
It melts eaſier than ſteel, and much eaſier than 
| forged i iron. Sixthly,. When indurated, it ſtrikes 5 
fire with flint, though the ſparks produced by it are 
1 ſomewhat. weaker than thoſe generated. by ſteel 
+ _ . Seventhly, Crude iron appears to yield as much in- 
flammable air as ſteel by digeſtion | in Water: 
_ Eighthly; It likewiſe depoſits a white ſediment wW¾hen 
macerated in acids. Ninthly,! It ruſts in the air a 
flow 'as wa e PRs g it ge like 
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ul cryſtals, called MAR 


Diaz. Vrnron, Sas e 0 OREBN Cop- 
'PERAS. The nitrous acid diſſolves it more actively | 
_ and violently; the 'vapors during the falnion, are 


 - red, very nauſedus, and more volatile than thaſe of 
the yncombined acid. Marine acid diffolves: iron, 
| bur it does not ſo effettuallydeprive 
_ pale paknighe: a8 ths: mans... Theſe two acids 


| Aquaregia de iron rapidly. When theres 


ſuper abundant quantity of acid, the: ſahitions. of 
. Irqn.appear more or leſs green, and. remain tranſpa-. 
Toe 2 tals when wid i ee Wh brand, the 
color is more or leſs yellow or reiddith. . Vegetable 
acids diflobve iron; the acid of tartar forms with 
| this menala 9 0 e called rear 
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CCC iron 
in nitremm acid, be dropped into good liquid alkal a 
Prrripitate takes place, which on ſhaking the bowls | 
_ weediflolved. This is exlled the MARTIAL. ALKAs | 
Linn Einervss,or STan. When this liquor is 

ly ſauruted with iron, an} left to ſtand, a fine yel- 
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- tobe Hihurd with water ; when is a0 with hest and 
 eſervaſcence. | This Jiquar evaporated and laſt to 


it of the inflam.. 
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vum Aa TAIIe ant. | 1a 


ron or — Sulphur has a purticulay affinity 
to iroh. Tron unites with e nn = 
NOR &cc-- © | 


IRON by 3 heated red hi nd 3 


nnto cold water, acquires a great degree of hardneſs. 


This proceeds from the coldneſs of the water, which 
N ee ee 


on Cyſe-hardeving. | 


| CASE-HARDENING is a ſuperficial conver 

= wat; iron into ſteel by 'cementation, _ It is Per- 
borme on final pieces of ron, by inclefing them | in 

an iten bon, containing burnt leather, bone-duſt, or 
1 any other phlogiſtic ſubſtance ; and expoſing thetn 


g bor fone hours to a he beat. The ſurface of he 
of nalized. Tron chi reated = pen inc 
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1 wet be only patiied en is. 
ſirface, and then expaſed to an uniform degree of 


5 en Accordingly there are three ways of color- 


* firſt, by a flame producing no ſoot, as ſpirits of 


Vine; ſecondly, by a hot Plate of iran; and thirdly, 
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cafionally taken off with «vey de marine acid. 
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1 IRON may b be 
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level with a burniſher; 5 5. HR by expoſing. 
it to a 5 heat t 


. fire, and continued in it till the ſolder N 
is taken out, and on coolin 
rmly.; and thirdly, by ceving the — 8 Pony 
- uniting the filver by the intermedia of 
rolled tin, brought i into fuſion in a gentle heat. 
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| Honand ſilver with a little: flux, and ſecured toge- 
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to that of ler b. but i is ſomewhat darker, 


and leſs white, It 18 very ſoft, malleable, and readily 
_ extenſible under the hammer; and with little or no 
HB clafticity.. Its ſpecific gravity is 7.264. A. wire 
1-10 of an inch diameter, ſupports a weight of 49 b. 
5 without breaking. When pure, it is ſcarcely ſono- 
' rous; rubbed between the hands, it exhales a diſagree- 
able "cat peculiar to itſelf; and has a taſte no leſs 
diſagreeable. When bending it makes a crackling 
. . noiſe, as if it were breaking. It is very fuſible, and 
requires a heat leſs than ſufficient to make it red hot, 
to melt it; and when melted, its ſurface is covered 
with a wWhitiſn grey powder, which is called the 
cx or Tix: the calcination being continued, the 
calx acquires a white colour, and a good deal of hard- | 
- neſs, and is then called PuTTy, which is uſed for i 
date glaſs, ſteel, &c. If very pure 71 1 1 
+ 08 to a ſtrong heat, a part ſublimes, in form of [ 
very white and brilliant. needles, called FLOWERS: EEE 
Tim. -The'calx of tin urged with a very ſtrong | 
fie, enters into perſect fuſion, and forms ol. Ass O 
Tim, which is clear and tranſparent, and o N 
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| TIN i 18 beaten Wits very fine thin ſquares, — | 


E # it is called leaf: in. Thide are uſed for "tinning | . 


. 
7 4. > K * 
I» „ 5 IR 3 « — i 


* r 
La : OO SY x 


o - 3 
” I 
3 * 2 8 5 
: 155 The 
: 1 ** b 1 
. * 
* x 
„ 


r — >. * 


1 


_ the tinand glaß. The glaſs muſt be put on a ta- 
dle, in a perſect horizontal ſituation. | The ſurſace 5 
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which alſo. muſt be quite pure. Upon which is 
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FPoured a ſufficient quantity. of quickſilyer to cover - 
the whole ſurface, where it; remains, all A. 
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my bat -tequizes __ vi of heat, A. " 
acer e ee | 


=" ens: not fo ack Ide 8 tis. 1. Sond " 
the metal with great violence, excites a very conſi- 
derable degree of heat, and-converts the metal into 
a very white calx inſoluble in any acid. The MA- 
nix Acrp is the true ſolvent of tin, but 3 it muſt be 

in a concentrated ſtate, and aided by beat. This 

folution erhales a very firong odor of garlic and ar 
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cryſtals, which do net = 
attract moiſture from — They are called Sar 
Jovis, or SaLT, c„»„̃„ re TOO 2 
 Aquanegia diſſolues tin pe: Hy. I | | 2 
affords a great umber of phenomena, ſometimes it - 
- iscolorleſs;; in other-circumſtances of an amber 5 
lor; ſometimes of a dingy crimſon, and ſorqetimes 6 1 
ds, converted into ſine white tranſparent gelliß. Ds 
_ + Fin cauſes nitre to deflagrate, and a- briſk fare 3 
- ariſes during the . The cale of tin _ oY 
re the alkali . | 
| The tante 8 cager and rice, and „ 
in facets, like the broken: ſurface of zinc. 5 
produced by the union of copper 
| Tith pictousacid, be mee veil} 
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Foe | cauſes the tin to be 5 wherever it eee 
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"LEW . minate to a Certain degree. 5 
5 ; 8 6 'profefſorexpliins 57 6 wHervin 


. F . $ 1 P : 8 4 5 1 y 4 


ES. r , 1 2 + p 5 . $: A 2 n "WM g «4% 
. r 2 y Es W 72 1 75 BIKES DE, e — N 

> 7 YE! £* * bl of, 6 8 
4 : — — 22 


„ do explain this phe | 
OS RI | principal er e were, bog hat | | 
. 5 not ſeparate metalline tin from « folutioh in the tar- : 
o there be preſent a portion of tin ; 
nm its metallic form; and ſecondly, that fuck a pre-. ; 
W cipitate does not ſucceed, if the acid of tartar 4 


3 leining, by covering it with a coat of fat. per 
1 veſſels muſt be yell cleanſed; and then © ſufficient a + 
A4eauantity of tin with ſal ammoniac is put therein, 
= and re into aden and the copper veſſe] mor. 
1 See prevents the copper from ſeating! 4 HE 
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: 8 the copper remained i in a liquor capable 
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„ E MBTALLIC ATS. „ any 


| metal, viz. the copper, which has a ſtrong attraction 5 1 
for the metallic tin; the attraction of the copper . 
operates on one ſide, upon the metallic part of te 
diſſolved tin, which is neareſt the copper; and on . 
de other hand, the other particles of diſſolved tin, = 

. combine with that portion of the calcining matter 
Cerigene) which ir neareſt the copper; and by means | 1 
_ of this ſeparation of the calcining matter, the tin is 2 x34 
depoſited in its metallic form upon the o "#2 
- while the reſt, the greateſt part, undergoes a greater „ 
degree of calcination. . This expl-zation appears tio "0 
me very iniperfect: F irſt, Becauſe the action of che Ea 1 
menſtruum on the copper is not noticed; and it 1 


ol diſſolving it, untouched; exerting only a fimple | ; 9 ER 
attraction for the diſſolved tin. Secondly, Bodies of | 2 
In to the ſame menſtruum, cannot de- 
compoſe each other; conſequently, he particles of 
tin cannotdeprive-cach other of the oxigene, „„ 
 ' to precipitate metallic particles on che copper; and, VVV! 
dirdly, a ſuperabundance of acid, dught not to hre. 
vent the Oxidation, but, on the contrary, as the acid %%% 
mut furniſh the Oxagdnr, it ought; rather to. 1d 
Hh Prone Bibs „ purpoſely | = „ 
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made, I deduce the following. rationale; viz. be 


een boch on the ſurface of copper aud „ 
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| tedinamhite powder, called M. brav OF Si on. 
Murk, OR SPANISH WHITE. The marine arid dif, 
ſolves biſmuth lowly, and with difficulty. eee he 
A glkalics precipitate it from its ſalution in the acids, 
Ĩt unites eaſily with ſulphur in fuſion; and with he 
- diflerent metals forming various compounds. This . 
metal may he uſed db mega oy eupellsr | 25 
tion inſtead of lead. | | 
Il acid of tartar be added: to. the nitrous fatution of ' 
this ſemi- metal, in the ſpace of 15 minutes, pellueid 
_ cryſtalline grains are Prodpcel, which nh rear 
Tee Aae o 


* K 8 1 y * IV 
" 1 Ss 4 S 4 ö 4 » 5 7% 
1 ; . 
} te , p % 8 8 Wy 
* $ k * 
63: is 15 . , 
9 7 4 of - ö od * 
N + * oy ; 4 | — i S * 
* 
— ? — 
2 4 T ' 17 , : 1 
„ 0 \ 8 \ 
$5.7 FI - ? * ky 3 , 28 * x * 
— e's 1 W 4 — — br — % =— 
. " 


e e . „N*CCCC 1 

TIE Gebet) 4 his ee ES - =— 
_ publiſhed by Mr. Cronſtedt, a celebrated Swediſh  -  Þ} 
* mineralogiſt, i in the accounts of the academy” of 5 
Stockholm, for the years 1751, and 1754. This 
mineral ĩs found in ſeveral German mines, and pro- = 
|  bably in other countries, but very rarely. It is Me: i 
7 1 grey, and ſometimes a Ahjning yellowiſh color. At. nl 
z to Arvidſon, of Upſal, that we are indebted ſor a f 

full anelyfis of chis ſubſtance. He found that nickel _ 


into watt, as 9000 to 1000; chat the more it was + + 
pP l the more it approached to the tenacity, al. e 
e e 3 „ 1 W 
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JV Ge in acics, ; "4s viriallc ee went, mo 7 
3 x Which! it forms a. green” ſalt, containing ten ſides, | 


 '  - called: Viraior, or NickzI. The acid of nitre 
iͤiſſolves it wich The marine, and moſt: = 
5 of the vegetable, Are it with more or leſs caſe; 5 

: and the ſolutions are more or leſs to a green: 5 
6 ee Alkalies combine wich it. The ſolution . 1 
̃ i yellowiſh; while thatof MF © 
5 „ always blue. 
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F 


1 as 8 of fuſion as forged iron | = 
> 2s ao nbd ave ent. | 
. d ag not ee any union | 5 


. melts with cies and forms a bil 
. | . e f 


1 vnn Nertüite A anrs. . 


5 "In . Joly 1-5 of i its weight. | It has ſome pro- i 885 8 pf I 
ßperties in common with ſalts. It diſfolves in- oily, f 


. ſpirituous, and watery liquors. "i unites with phlo- 12 1 


fs and is changed into a true ſemi- metal, — 
5 which is called Rxcvrus or ARSENIC, -P his is . by " 

heavier than arſenic; its ſpecific gravity is 8. 308. | © i 
Arſenic differs eſſentially from all metallic calces and / MY 
N earths ; firſt, i in being conſtantly. volatile; ſecondly, | 
metallic calces when perfectly calcined, are we ny .. 
© free from-taſte, ſmell, &c. thirdly, no kind of earths, „ 1 


I” nor metallic calces, can contract an union with 


. = metals and ſemi- metals; and fourthly, earths and me- 
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| 2M union is attended 11 GE . e 


10 metallic ſubſtances; arſenic will unite with all m_ 1 2 1 ; 1 


© talliccalces have not any action on nitre; whereas ar- 
FR nic: decompoſes it, not by deſtroying its acid, as 

_ _  phlogiſton does, but by diſengaging it, and uniting 

= with. its alkaline ba „forming NEUTRAL ARSENI> 
, =" OAL SALT. ; The mineral acids attack arſenic, but 
make a bad ſolution. Sulphur unites with it, and 
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blorms a ſemi-tranſparent, very heavy maſs of a yel- 2 
lo color, called OxrixEN T; if the portion of ſul- by 
Phur be augmented, there reſults a red, ſhining, brit- — 

- _ tle ſubſtance, called xzp ORIENT, on REALGAR. T 

Ik᷑x has been amalgamated with quicklilver, but this 3 
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is 81 is a a mineral, of a metallic mining 2 
color; ; compoſed of long, brittle, parallel needles. 
It is compoſed of a ſemi metallic ſubſtance, called 
Rur vs and Suirhun. The ſpecific gravity of 
the regulus is 6. 860. The regulus is obtained, by 
putting the crude ore in 2 crucible with charcoal 
duſt, anda quantity of i iron nails, and when 1 it is in 
fußon, Prq;ecting n now and then a little nitre. It is 
then poured into a cone, and the regulus will be 
found at the bottom. This i is moderately hard, | but 
_ poſſeſſes no ductility; ; the action of air and water de- 
ſtroys its luſtre. | It is fuſible in a moderate heat, 
3 being encreaſed, It is -diffipated in Va Drs, 
which are called the ARGENTINE. FLowszss of the | 
Recviys of ANTIMONY, | regulus, by a cal- 


2 e e . 4 Seer 


calx, which being urged with a greater heat, is con- 
tranſpar fs, called GLass of Au- 
| TIMONY of a brown color, more or leſs deep. The 


mineral acids diſſolve regulus of antimony With great 


5 And to diſſalye it in the vitrialic, the acid muſt 


be applied in a very concentrated Rate, and expoſed 
to a conſiderable degree of heat. A very volatile 
| fulpbureous acid ariſes, of a very penetrating ſmell, 
and at the benen of the welch nein a white a- 
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le maß. The nitrous acid only i re- 
| gulus, and converts it into 4 white cake,” The ma- 
Tine acid acts upon regulus, by particular west- 


ment, and farms @ mp ralled Burr l 
Anme. e 8 


| Jo male „ | 

10 fx ounces of well pulveriſed PL een 
mony, add 16 ounces of cerrofive ſublimate, Diſ- 
ul wich a gentle thept, in a ſand bath; after having 
huted a geeriver to the netort, The fire is to he gra- 
_ duallyencreaſed, aud a heavy liquor aniſts, which 
. Gongeals. in che Tenciyer as it gls. This is the 
—_— In this proceſs, che acid of the cb. 
ve ſublimme betomes very concentrated, and by 
4s the antimany, and is canyerted = 
into a liquor which condenſes dee e e 
the corroſive ſublimate is left behind i in a fluid ſtate. 
If any running meneuryſhouldbetarced over by the 
"ow being deo great during the Giſtillacian, i is pu- 
kifiod therefrom. by a ſecond diſtillatian, which. is 
Called Racmaracaraion. | If water be added e but. 
per af amimpay, 4 white ponder: 


is called Powpen of AL. This ounies - 

 _ diflolvedin acid of tartar, forms the emetic tartar, 

85 which, when propenly prepared, Io that equal quan- 
5 tries hall always. contain n 
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The reſiduum enters into a paſte like fuſion; 
i iv poured on «mathe; | an . a 


dine. VV 47 


The FRY ors 1s Wes: 3 1 


It attracts moiſture from the air. 


The ſalts which 
it contains diffolye in water, and a white powder - 


falls down, which bears the name of priaynoreTiC 
 AnTinony; which is the ſame as the Marzxra 


PERLATA, or CRRUss of AN TIM om r. 


7 «Pine of animony is di 


63%, 


"anti. n fale and 3 See 
be fuſed together; the alkali unites with the ſulphur, 
and forms a hepar, which diſſolves à portion of the. 
regulus. It forms a maſs of a deep red color, ſolu- 
dle in boiling water; which when cold depoſits a 
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Aqua regia diſſolves the regulus of antimony, 
with heafſiftance of heat; if crude ber e 
the ſulphur is ſeparated of it uſual color. 
ove benin FOE ma- 

vine and nimdus acids; if the laſt. ſolution be eva- 
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owder, called Kzxmes's Minzzxai. The beſt 
A hod-of preparing Kermes, is, by reducing crude. 

antimony ta fine powder, and throwing it in ſmall 
| quantities, into a boiling alkaline liquor. The 
ermes forms eee Teh nen. 
dtered; 
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Conatrie NAH. The marine acid will diffotve 

but it muſt be cohobated ſeveral times. The 

| buſt ſolvent it aqua regina, its ſolation is _—_— and = 
peach bloftom § i 1 
5 r er from its folutions- by the alka- 
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TAS Rird-emetal-was firſt accurately 4 0 
und its properties admirably e ied by the cele= 
'brated Schette, about the year 1774. It was afters 
wards exhibitediitr.its metallic form by Mr. Gaha, of 
Upfal, antbYefcribed by 
af his works:;: fince which it has been 
ſeveral chemiſts in every part of Europe.” E 
be regulus is of a duſſcy white caer, as irregu- 
ar and uneven ſurface, ariſing from its imperfe& 
fuſion; in its fracture, · ĩt is bright and ſhining, but 
ſoon tarniſhes on expoſure to the air. It is harder 
„than iron, leſs. fuſible, and very brittle... Les ſpecifie 


* 
whe 


_ gravity | is 6. J 50. When pulveriſed it is always 
larger pieces be not fo. If it be 
epoſcd to the air, partieularly in moiſt weather, 11 


foon erumbles into a blackiſh brown powder, which 
is ſometimes heavier than the regulus. It is foluble | 1 5 
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tions are moſtly of a reddiſh. color, but that in the 
8 nitrous is generally browniſh from a flight taint | 
| e en of the 
8 | tions give awhire precipitate, which on expoſure to 
mon e al- 


nitre be deſtroyed, the 
| is called th 'Minzza. CAMELEON, 
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. if a little of it be poured into Rs 
W | Water, the fineſt change of colors is ſeen in the 
agauickeſt ſucceſſion; a moſt beautiful green color a: 
1 e eee 85 
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ZINC, o SPELTER.” En be 


ZINC; is a ſemi· metal of a whitiſh Fe We rather : 1 
of 8 bluiſh caſt; very malleable, and capable of b:. OY 
1 beaten into very thin plates. Its ſpecific gra- 
| 5 Vity is 6.862. It is not eaſily calcined by the _— — 
| of airand water. It enters into fuſion « the ime, 
time that it becomes red. - Continued in this heat, 
its furface is calcined and reduced to a grey calx; burt 
When it is expoſed to a white heat, it flames, and dur- | 5 
ing che inflammation, it exhibits a very beautiful and 
. 5 _ flriking appearance. The flame of zinc is infinitely 
EE more lively, more luminous and brilliant than the | 1, 
lame of any otherinflammable body. During this 
- combuſtion, the calx is raiſed i in vapor, which being "8 
r bee forms light flocks ;theſe are called Flo ' 
AAS of Zinc, or PaiLosopawIcar Woot.. The | 

acids diffolve zinc ; the yirriolic with „ 
efferyeſcence; the ſolution: evaporated yields on. | 3 
*. called e of Zins, or WHITE ; CopyaRAs, i 
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_ grant parts like Avids mutually ung each 0 
and always acquire'a convex or ſpheric ical forr 

when 'they touch bodies with which they, ave no 
tendency to unite. Mercury expoſed to the fire ſuf. 
fers n ng change from a hear which i is. not, ſuperior ta 


oor? oO 


7 boiling water. Tn.a A, great beat i it is entirely eyapo- 
rated away; and it undergoes. no change from. this | 
evaporation; ; for if the vapors be condenſed, they 


1353-467 ve 


Will form running mercury again. 5 Boerbaave dif 


i $4 


tilled 18 ounces of quicklilver $00. times,. withour © 


446 4 4 


rceiving any och 2 er change, than that! its POT 


Lie gravity. were. a little encreaſed, probably 


oma i purification of the mercury, rather. than from 
in its parts. By digeſting mercury in a 


- > 


* pale 


eg it is calcined on its ſurface; forming a 


Es. powder called PRECIPITATE PER 58, The ſtrongeſt _ 
beat which mercury. can ſuſtain 15 neceſlary . for this 
Preparation. Till lately, it Was thought, that- the 
1 Huidicy of mercury, was as eſfential to it in its 1 
5 ral. ſtate as its volaulity;. Do that thoſe, who had 
bored to render it fixed, ex| pected to, attain their pur- 
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1 0 by producing a great change nat 
In 175 595 quicklilver was conſolidated by Rags of 2 


CEE” 


2 25m of Fig in * year the cold, was LS 
yh ch affited by artificial, methods, perfectly on- 
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a f £ $554: 8 | 12 nn 
_ of a red r, and. Is called "RED. RNs 5 55 


1 ,h Pinter EB of 3 
- Wi of Oxford. - In this fate of congelation i it 
| boret to be 2 extended under the hammer, but didi r not 
teinain ſolid longer than a few minutes. 
Pen acid does not diſſol alve mercury, or but A | 
d. itz e | e maß left af E 
of the, vi vitri ITRIoL of N 
ch being OIL in a large quantity of a. 
Sant fine bright yellow 7713 
Low PAHCIrfHarz, or TURPITH | 
| the withing f the vittol of mercury, 
lden 4 Potion of it; and F n An be⸗ 


Fellow preeip 
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e falls down, of the fate sture, 
| Ad: nature, 
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e above. The nicrons 
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add fea ſalt, and martial vitriol, of each 5 
them well together and fi 


AVLOMEL; 


"Vinegar dif- . 
and forms fl | 


X OO 


: 7M ot of the vegetable a 
i ur unites with: quickſilver; 
med together, 4\ reddiſh maſs is 
_ Criixanany which | 


and pofteſies. à different color to either of the 
component parts. Sometimes - the compound 
will retain the color of one of the component 
metals, particularly when there is a great differ- 
ence in the proportion of the parts, as in the amal- 
gamation of gold with quickſilrer. Compound 
metals are always of greater ſpecific gravity. than 
either of cheir parts, but thein abſolute gravity is di- 
miniſbed· Fheir ductility an malleability differ 
from the metals which compoſe them, ſometimes 
_ chereaſing, at others diminiſhing. - Silver and tin in 
an uncombinedft e are both malleable And ductile; | 
bor ſilver united to a ſmall portion of tin, has them 
both diminiſhed, . The volatility of metals is much 
affected by union; the moſt fixed becoming volatile, 
; - whit the moſt volatile acquires a certain degree of _ 
 fixitys Gold, though very fixed in itlelf;yer can be 
elevated by heat when amalgamated; while de mer- 
eury by the union loſes conſiderably of its volatility. 
3 fuſibility is much altered by mixture; a re- 
markable inſtance occurs in the compoumd of Bit. 
muth, tin, and lead. Eight parts of biſmuthꝭ three 
er and'five of lead, will form a metal, which ll. 
completely melt in boiling Water; which is a 2M 
ol heat leſs by 193% than the, maſt fulible metal of 
the compound, viz. Lb. 
f Bell- metal is a ftr 
de Properties of bodies undergo from union. This 
e is one of the ia leſt and moſt nerd: 
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ol all the compound metals, although copper is you 5 
ülttle ſonorous, and tin lefs fo. 3 5 T5 
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ee Standard of Brit 5 Gold Coin... FE 
IIS ſtandard by law, is for every pound troy 
* eee 11 12 of pure gold, and 1-12of _ 
* | . This quantity 18 cut into forty- four guineas  - 5 
| and att, or other picces of like nominal valves. ; | 
5 vichout ang: deduction. „%%%; G . 
by „„ - Standard Sgr. 5 LCs 
5 ELEVEN o ounces two penny- weights of fine fil-_ | 
vet, and cighteen peany-welghus of alloy in a pong 
troy. | | 


5 8 6 8 1 1 * % I 
J : a 1 - 5 ; bt 


1 : 53 e . Gold Solder; = 5 1 
4 PURE gold twelve penny-weights ; pure for: , 55 
5 * two pennies, and copper! four yr 5 
ffn.  — +» Tn 

* SPANISH copper fix penny-weights and twelve == 2 
"om, ; three penny-weights- and fixteen grains of . 1 
KH fine ſilvxer; to one ounce five pagan ag of Mw © 
1 coin. „ about 3 PT; Gun . 
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2 5 1 Gu e to 405. per Ounce. 5 e 3 
5 EIGHT ounces eight penny-weights of Spaniſh. 8 „ 


copper, ten penny- weights of fine lilver, to one 15 
3  vunce of gold d. no 
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-T HREE ounces and a half of copper, one ounce 
and a bel, of 1 0 ane fifteen grains ve Pure tin. 


. ONO. dune E of braſs, one ounce and a tal, © oil E 
5 oünces of copper fuſed together, under a coat of char- 


7 OO po 


Prince 5 Metal. 
 T 3 Sets 1 copper, and one ounce of zinc, or 


5 


"right ounces of brafs and one ounce of zine. 


* 


2 ambac. a 


| y. SIXTEEN ; ounces of | copper! one ounce of "a 
and one ounce oh: Zinc. 


* 


„ kee Powter. 
WEIL VR o ounces of tin, one ounce of regis of 
: antimony 3 and, two Srachs of c . 5 


| 1 1 15 | Blanched Copper. bo „„ 
EIGHT « ounces of copper, and half a an ounce of 
cond arſenical ſalt, fuſed together, under a flux | 
compoſed of e Hocke, Charcoal duſt, and fine 
Or glabs J 8 
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eee 15 _ 
ONE hundred parts of - copper, 1 with om 
twenty to twenty-five parts of. tin i 


Gun Maas, 


ONE W ponndy of copper, dice pounds 
; of tin, either with or without a little braſs. „F in 


2 hard White. 7 
ONE . of Briſtol braſs, two ounces of Neher 


and one ounce of block tin. „ gen 1 


— Whit, 
ONE pound of braſs, one ounce and a half of | 
| ſpcler anda an aunoe of ins Foun re W on 
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OO in bus Meal. „ 9 
Two pounds 'of regulus of antimony, eight _—” 
ounces of braſs, and ten ounces of tin. 5 1 
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. . » Ye "IO | 55 Tutania. a 
1 EifrF buntes of brass, two pounds of regalo of 
= 585 antimony, and ſeven ounces of tin. 


j _ 5 | Silver Solder for Jewellers. a 
„ , + NINETEEN penny- weights of fine ſilver, cop- 
| "ein penny-weight, and of brafs RT wages 


_ - | > Silver Solder for Nr 


DE N penny - weight of braſs, and one . 1 
pu ſilver. ak e eee DOT 
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. 3 A i Saia Injeftion... 7 
EE Io EQUAL: parts of biſmuth, lead, and Tin, Gr 


WY , adfufficientquantity of quickſitver,: form a ſubſtance 
=. :- uſeful for yer the blood v 3 of animals. 


A. 


* * . Beese Beled Galle, Sc. 38 
5 T Wo parts of biſmuth, one of tin and lead, and 
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ten of mercury, mixed together, form the amalgam, 


Wich! i ak ary by giving the Wide. a circular motion. 
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1 . uni Þ ang, 3 
—_ O f of an; and one of diu. 
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1 ö 3 at Pri T; . 
_ . for rinter's Den. 


SS DIFFERENT proportions of lead, copper, 
praſs, and antimony, conſtitute this metal. Every 
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artiſt has hisown proportions, ſo that the ſame compo- 


ſition cannot be obtained from different founderies; 
each boaſts of the ſuperiority of his own mixture, 


Hard Solder. 
TWO pounds of copyers to one pound of tin. 


Soft Solder. 
1 WO thirds of tin, and one of lead. 


4 white Copper. 


 THIRTY-TWO parts of copper, fifteen of 
tin four of br als, and two of arſenic. e 


A white Metal. 


. EN ounces of lead, ſix ounces of Lſmurh and 
four drachms of regulus of Is 


A Metal for Mirrors. 


copptent thirty-two Hard, tin fifteen, braſs one, | 
8 one, arſenic one. . | 


Bre. 


BRAS81 is either made by fuſing copper 1 zine 
n or by fuſing copper and the ore of zine, 
or lapis calaminaris. From 6olb. of good calamine, 
and 4olb. of copper, 60lb. of braſs may be obtained. 
To obtain a better braſs either the metals mult be 

: uſed, or the common braſs muſt be cemented with 

calamine 
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calamine and charcoal. duſt, and ſometimes many- 
facturers add to it, old braſs, by which the n new is 
Lid to to be meliorated, „„ 


An & 1 


On -the 'FORMATION' of COMPOUND | 
"7 © © "METALS. 


FE HE attraftion of coheſion of the different me- 


tals, which are to form the compound, muſt be over- 
come; accordingly they are brought into a ſtate of 
fuſion, and well mixed together. The compound is 
not formed by a chemical union of the particles of 
the different metals, but from an equable diffuſion 
through each other, and, being detained in that ſtate 
by the attraction of coheſion. As metals fuſe in dif- 
ferent degrees of heat, care ſhould be taken not to 
add thoſe metals which fuſe eafily, to thoſe which 
require a greater degree of heat, while they are too 
hot; becauſe the former may evaporate and leave the 
compound imperfect. Or, if they be brought 3 into 
fuſion together, it ſhould be under a' flux to prevent 
the volatile metals iron: TE burnt away, re | 
. aa card; id fads; 
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0 METALLIC CALCES. aw /PRE- | 
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be | 
* 7 . 5 — 2 8 ; ü : 


IRST, By m lic calces, we underſtand. me-. 3 bY 
IJ als ſmphy deprived of cheir Phlogiſton | n by.x "IS 4 
by i on of heat and air. I ro =o ny e 
5 Secondly, By precipitate, that inſoluble ſubſtance | : 
> which i thrown. dawn, after the ſolution of a metal F | 


inan acid, . on the application of a ſimple. or com- p 


| pound body, which exerts a greater attraction for the 
7 2 = 1 2 5 4 . ELFLOT 5 Bb RATE 34 2 1 ö 
ö | r RET V 4 2 ; ; 
MA CALCES and PRECIPITAT ES EO 
3 ſolution. of __ in aqua regia, which is evapo- © 
8 to > dryneſs, leaves'a Talx, of x old ee w_ 
1 for glaſs, enamel, and porcelain Siding; or by p N =D 1 
= Cipitating the ſolution with green vitriol diffolved is 1 


1 


R perhaps all the merals, A HDi: 
"Hr cabs lx is produced. This calx. is mixed with ſore _ 


| F 4 eſſemial oil, as oil of ſpike, - and ee! bora, 4 4 ; 
S the whole made to adhere to the ſurſace of the glass, ö? 


I by a ſolution of gum arabic. It is then applied vic, 3 
: a fine pencil, and burnin under a muff. * 


Is 
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VV "Adil purple, or car D  Pricpitate a 
MAK E a ſolution of gold in aqua iregia; 
Then make another Solution of tin inthe ſame men- 
ſtruum; without heat, by adding the tin in ſmall 
quantities, till it is faturated ; which may be know 
by the! aqua regia acting no loriger © on the tin; 15 
the ſolution acquiring a browniſh whey color. The 
. ſolütion of gold is to be diluted with 100 times its 
=. quantity of diſtilled water; and to this is added the 
1 bpoclution of tin drop by drop, till the liquor ceaſes to 
FR „ become turbid. The precipitate is of a purple C0 
1 bor, and muſt be edulcorated. The gold is preci- 
5 pPitated by the tin, 9 from their intimate _ | 
__ reac other. ; ĩ ͤ 
* * + This calx of gold ode! into o fuſion with a clear 
WS: tranſparent glaſs, tinges it of a purple, red, or violet 
dd. Hence the methpd of PRES falſe rubies and , 
"IN Rx garnets. - "IP 


Gere 
. 7 
* 


Ne 


. fnelted with a highly dephlogifticed cls . 

EE: of gold, retains its tranſparency ; But on the applica- ' | 

EE tion of heat, i it abſorbs N and produces : a fine 
EE, . crimſon . . 
FO A ſolution of gold 1 in aqua regia, applied to bie 
5 or ivory, leaves a a reddiſh purple ſain, which does not 4 
be; wear out. Skins are ſtained in the ſame manner." | 

5 .If5 wn riting be made with a dilute” ſolution of wn | 

; ee and vhendm bruſtied' over "with a ſo- 
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lution of tin in aqua regia; the letters will appear of a 
fine purple color. This is a SYMPATHETIC Ins. 


There is no precipitate of filver uſed in che arts; 


a ſolution of ſilver 1 in nitrous acid is applied for ſtain- 
ing animal matters of a black color, and the calx 


will tinge glaſs yellow. 


——— — 


On. the CALCES . PRECIPITATES „ 
COPPER. ee 


. * 


E E fimple calx of copper fuſed with glaſs, 


tinges it of a Been color, hence the imitation "or 
| ere 1 


| _ ' green cum. N 
ds 1. a We made of common Gl an * 


vitriol 'in water, by putting copper plates e A 
BEG en eg 18 gradually formed. 


Scheele n green Color. 5 

. DISSOLYV E two pounds of blue . in fin 
—_ of water, in a copper veſſel; and in another 
veſſel, diſſolve two pounds of dry white pot - aſh, and 
eleven ounees of white arſenic, in two pounds: of water, 
When. the ſolutions are perfect, pour the arſenical ley - 
into the other gradually, and you will obtain about one 
1 py bir ounces of a _ green precipitate: .,, ....; 
„ | 5 bra 


— 8 — S TT TIS = 
_ wm > yore —— ne wr Fo — —— £8 
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Aw green 4-5 . 

THIS is a ſuppoſed to be obtained from the ola 
tion of a precipitate of copper in tartar and water, 
which by evaporation yields a tranſparent cupreous 
tartar, which is faid to be ſimilar to the 1 


Brunſwick green. 


| Perdiier. 

THE method of preparing this color, i is. kept a 
f profound ſecret. The general method of procedure 
is as follows: but the ſucceſs of the proceſs, depends 
entirely upon circumſtances; which can only be 
known from great attention, and ſome experience. 
The liquor which is uſed in parting, is fully ſaturated 
with ſilver; which is precipitated by adding very pure 
copper. This nitrous ſolution of copper muſt be 
_ properly diluted with very pure water, diſtilled is the | 
beſt, and the copper precipitated on chalk properly 
prepared. The color and __ muſt be well n 
e and properly dried. 

I! ſome copper filings be * into a . Gich 
5 cauſtic volatile alkali, ſo that no empty ſpace re- 
mains, and then cloſely ſtopped, no ſolution takes 
place. But when the mixture is expoſed. to the air 
for a ſhort time; a colorleſs folution is obtained; 
which on longer expoſure, acquires a blue color; 
| but e deprived of this color again, as 
5 often 


* 
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often as the operator pleaſes, by 3 it ſtand e 
arp upon freſh copper ge +> 


OntheCALCES andPRECIPITATES#f LEAD. 
.LEAD expoſed to the action of fire and air.'cal- 
cines; this calx is called Leap AsHES. By the cal- 
_ cination being continued longer, it acquires a yellow: 
color, and is called Massicor; and by a briſker 
and longer continued heat, Mixiuu, or red lead is 
produced. A greater degree of heat converts the 
calx of lead, firſt into ee and enen | 
into GLass of LE ao. 
e operation of making red lead, is as is len 5 
Via. a quantity of lead is fuſed upon a hearth, and 
worked about with an iron rod, till the calx acquires 
a yellow color. Then it is ground ſmall with wa- 
ter at a mill, conſtructed for the purpoſe; and well 
waſhed to deprive it of ſmall lumps, which may re- 
main uncalcined. This maſſicot, well dried is put 
into ſtone pots, which are placed horizontally in the 
color ſurnace. Theſe pots are ſomething more than 
a quarter full, and applied to heat till they acquire a 
red color; a brick is placed at the mouth of each pot 
do confinethe heat; but is removed occaſionally to = 
55 wen en eee heat a | 
| 18 ee ſufficient 


—— 
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ſufficient time, the color becomes finer and: finer = 
the minium is ooo | | 


7 k 
M 
- 3 
— I 
— 


PATENT YELLOW. + 
ALTHOUGH a patent is obtained for this co- 
lot, it was Known near a century ago; Scheele pub- 
liſhed the proceſs, and is ſaid to be the inventor. It 
is prepared by triturating Mix iu, and common falt 
together, and then expoſing them in a crucible to a 
gentle heat. In this proceſs, the ſalt is decompoſed, 
- the acid uniting with the calx of lead, forms the pa- 
TENT YELLOW, and the alkaline baſe of the ſalt re- 
mains in the compound; which i is Ar RL bre care 
fully waſhing and cryſtallizing N 
The calx of lead tinges vitreous matters of a "IRR 
low color. Hence the beautiful glazing given to 
Queen's Ware. It is compoſed of 80lb, of white 
' trad, and 20lb. of flints, ground together very fine, 
and mixed with water till it becomes as thick as 
cream. The veſſels to be glazed, are dipped into 
the glaze, and fuffered to dry; when they are expoſed 
to a fufficient degree of heat to vitrify the ſurface, _ 
A Srurarueric Ixx is formed, by making a 
folution of ſugar of lead in pure water; the writing 
war this Glen e —_ . application of a 
| ſolution 


3 
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ſolution of liver- of ſulphur in water, or, by Wie 
e over Og e In a an AE 


* 
7 
* . 8 * . ro 
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; 4 # 


OntheCALCES and PRECIPITATES of IRON. 
IHE calces of iron are of different colors, as 
red, yellow, and brown. They are uſed as pigments 
under the name of ochres. The ted, or aſtringent 
ſaffron of iron, is uſed for giving tea-urns their beau 
tiful red brown color. When fuſed with glaſs they 
give red, or aurora colors, more or leſs deep, accord- 
ing to the degree of WN Theſe imitate 
the HYAeiNx rs. | 
The calx of copper diſſolved in vitriolic 1 is 
5 rolopered. in a metallic form, on the neee of 
iron to wo ſolution. - 


. * 


7 
. 3 ” 7 
3 
3 — 
* 
” 4 : 


on enusslax BLUE. 


5 PREVIOUS to the making of this ſubſtance, ati 

ö alkali muſt be prepared. i follows, vi. fixed alla 

muſt be burnt, in ox's blood, or with horn ſhavings, 

or any other animal matter. The ſalt is now to be 

. os and is called, though improperly. Lys 
Na Ol 
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of PHLOGISTICATED ALK ALI, Alien ie of member 
6ptor, and has the ſcent of peach bloſſoms. 
- A ſolution of martial vitriol, and another of —— 9 
are put together in a large glaſs, and the alkaline lye 
poured upon them. A greeniſh precipitate is thrown 
down. The liquor i is filtered 1 in order to get the pre- 
cipitate by itſelf; which is colle&ed and put into a 


glaſs cup. Upon pouring a little marine acid on 
this precipitate, it immediately aequires a fine blue 
color. This part of the 8 be 
e e PRE". ed Plas 260148 


* 
1 "or « ot, . Ls 4 * : 
DEE Þ PR 4. 3 > 5 ag -F * 5 * 2 
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THE alkali ee the e 8 ſelf 
"wit a peculiar acid, contained in the animal matters. 
OY the formation of the Pruſſian blue the follow- 

ng changes take place. Firſt, A part of the uncom- 
bined alkali, precipitates the earth of alum; ſecondly, 
a part of the ſame alkali, precipitates a portion of 
the iron in the vitriol and, thirdly, the Pruſſian 
acid unites with the remaining iron, and forms Pruſ- 
fian blue. This: is of a,greeniſh color, from the mix 
tures of the firſt and ſecond precipitates; the brigh- 
duce 'by the Marille ors tifſolvingthe 

calx of the ſecond p precipitate?” i”! f 
„ Fruffan ble we be made wirkour alum, in the 


| 8 is formed that needs no brightening. | 
The common ſtone blues, are Pruſſian bl ue, pre- 8 
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cence enſues; Let a little of the ſolution of martial 
vitriol be poured into che lye, and a fine Pruſſian 


0 * * 
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* SYMPATHETIC INKS f IRON. 


FIRST, If writing be made with a ſolution of 
green vitriol in water, to which a little acid has been 


added, to prevent any precipitation, and when dry, it 


be bruſhed over with a ſtrong decoction of galls, the 


inviſible: characters wt be renderett of + a fine. TR 
color. = | | 


IO Secondly, If as N written n with 1 2 


ink, be deſtroyed by nitrous acid, it is recovered * 
moiſtening them with liquid fixed alkali. 

Thirdly, Characters written with a Gluticn: of 
green vitriol, will appear of a fine blue color, if they 


be enen 8015 RON 7 the eee, wanne 


. 5 
If a Gall And; of PONY nitrous rack bh put 
upon a piece of glaſs, and a ruſty nail put therein, 


ine ramifications ſpread; about, which may be nt | 


i e the eee ee ee * 
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＋ HE calx of. tin is principally. ke for making 
white enamel, an inſtance' of ſuch. compoſition i is as 
follows, viz. ten parts of fand, two of purified alkali, | 
ten of the calx of lead, and three of the calx of tin, 
mixed together, and brought into fuſion. If the ena- 
mel be wanted of any other color, it is pt by 
adding different metallic calces, ad libitum. 
Opaque natural ſtones, ng be en wha the 
FOI REO Oey EET % 
=: a hea ee ee, 5 
- FUSE ele ounces of tin, and . * ah 
ounces of Mercury. When it is cold, it muſt ' be 
triturated with ſeven ounces of ſulphur, and three of 


fil ammoniac. The maſs is put into a matraſs ra- 


ther deep in ſand, with a gentle heat for pen enn; 
at length the heat muſt be encreaſed for ſeveral 
hours langer. The tin is developed by the marine 
acid of the fal amrmoniac, and upon this combines 
with a portion of the ſulphur; the remaining ſulphur, 
Al ammoniac, and mercury, are ſublimed; at the bot- 
tom of the matraſs, the tin is found of a gold co- 

lored micaceous' appearance, throughout its whole. 
ſubſtance. If the heat Be too . the aurum 
Shen, fuſes 3 into a black maſs. 


_ 


CALX 
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CALX X of ANTIMONT. Naples Yellow. 


THERE are two proceſſes given for making 


this color. F irſt, one pound of antimony, one pound 


and a half of lead, one ounce of alum, and one ounce - 


of common ſalt. Secondly, twelve ounces of pure 
ceruſs, two ounces of diaphoretic antimony, half an 


* ounce of calcined alum, and one ounce of pure ſal 


ammoniac, The ingredients. are to be well mixed 
together, and calcined in a moderate heat for three 
hours, in a covered crucible, till it becomes barely 
red hot; when the maſs will become of a beautiful 
yellow color. With a larger portion of calx of anti- 


mony, and ſal ammoniac, the yellow yerges rowards ü 


gold calor. 


Glaſs may be tinged yellow with. the « above ad | 


. paration. 


on the CALX of COBALT. 


WHEN regulus of cobalt is expoſed to a mode- 


rate fire in the open air, it calcines, and is reduced to 
a blackiſh powder. © 
This calx vitrifies with vitrivable. matters, 21 
5 forms beautiful blue glaſſes. Cobalt is at preſent | 
. by oY ſubſtance known, which has the "Is 
| 08 . 
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of furniſhing a very fine 88 that i is not or changed by 
the moſt intenſe heat.” i 131 


8 + "2 * 6-6 "© AS 
4 


abs :: 08 * Hmpathetic Ink of Cobalt. 

- DIGEST zaffre in aqua regia, and dilute the 0. 
kition with four times its weight of ſoft pure water. 
Characters written with i it, do not appear till the pa- 

3g 985 per is warmed; when the traces of the pen are viſible, 

5 . fine fea green color. This color diſappears 

as the paper cools, and is renewed on warming again; 
and thus alternately vaniſhes and re-appears, for an 
indeterminate number of times. As the ſolution of 

2 . regulus of cobalt, or zaffre in ſpirit of nitre, acquires 

3 a reddiſh color, by application of heat, ſoa variety of 
color may be given. Thus landſcapes may be 

fſketched with common ink, to give a proſpect of 

winter; while the ſolution of cobalt in aqua regia, 
on the application of heat, gives the verdure of 

3 ſpring; and the nitrous Flats may rn fruit, 

3 Bowers, dec. e / 
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is 


= e en MANGANESE.” Fg 

6 _CAIX of manganeſe mixed with glafs, gives it a 
Tedor purpliſh color. In a larger portion it pro- 
duces a deep PRs, color. The manganeſe i is uſed 
_ for 
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for giving a black colored glaze, which is ; compoſed 
of twenty-one parts of white lead, five parts of pow- 


dered flints, and three parts of SIN?” This 1s 
uſed? for common n earthen ware. | 


| On' the CALCES and PRECIPITATES of 
:. MERCURY. 
MERCURY diſſolved in the nitrous acid may 
be precipitated ; 
Firſt, Of a white color, by adding a ſolution of fal 
ammoniac to the nitrous ſolution, and carefully pre- 
05 cipitating with a ſolution of fixed alkali. 
| Secondly, Of a browniſh red color, by precipitat- 
ing the nitrous Rayon with fixed alkali, or lime- 
water. 
| Thirdly, Of an orange color, with pure mand 
ala. 
Fourthly, Of a roſe color, a urine. 
Fifthly, Of a vermillion red, with Beguin's Grit | 
Which is ſulphur diſſolved in cauſtic volatile alkali, 
by the application of a digeſting heat. 
Sixthly, Of a blue color, with Meyer's extract of 
Berlin blue; which is the coloring matter of Pruſſian 
blue extracted with volatile alkali, And 
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SHORT ACCOUNT 
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PRINCIPAL DISEASES 


OF 


M E TALLIC ARTISTS; 
WITH SOME PLAIN DIRECTIONS 
concranNG TEE 
PREVENTION and CURE, 
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RELIEF. 


I the application of Sa to the different arts, 
the perſons employed, are often injured to a 


great degree, by ſome of the particles entering their 


bodies; either in conſequence of being ſwallowed 


along with the ſpittle, drawn in along with the | 
breath, or abſorbed by the pores of the ſkin. For 
the benefit of ſuch perſons, therefore, we ſhall here 
give a ſhort account of the principal diſorders, - to. 
which they are ſeverally expoſed; together with - 
ae plain and general directions, reſpecting their 
revention and cure. In doing this, we ſhall follow r 
"hs order in which the metals have been already-con- 
fidered in the preceding parts of the book; paſſing 
by thoſe inthe ns of which! no OREN TROP 


e | To - 
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8 che miſchief which is done to the. 3 5 6 
[by 9 8 entirely from the mercury em- 
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Of the DISEASES of METALLIC ARTISTS, 
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ployed in the proceſs, we ſhall reſerve what we have 
to 1 chereon until we come to treat of the effects 


by 8 Fg 7 4 4 = . : , . 


co PER. 1 


THE makers of verdigriſe and eee 
. and mix this laſt preparation with oils; and 
braziers, but in à ſlighter degree, are liable to take 
in ſome cupreous particles, which, diſorder the con- 
ſtitution ſomewhat in the ſame manner as lead. They 
acquire a fallow, countenance, their hair becomes 
greeniſh, with which, color their ſpittle, which has 
beides a brackiſh. taſte, - and excrements are like- 
wiſe tinged. They waſte away and become pre- 
maturely old. They are affected with tremblings 
of the limbs, and pains and twitchings in the ſtomach 
and bowels; which laſt, however, are not always 
— conſtipated, as is the caſe from lead, ae bene. 
times on the contrary, very looſe. 
uch perſons ſhould take care to throw out their foie- 
tle during their work, and never neglect to waſh their 
| handsand face, and even change at leaſt a part of their 
clothes, ſuch as their coats and waiſteoats, when they 
leave off. It would be a great convenience in point 
aof eleanlineſs, and a great advantage in point of health, 
_ ns to put ange like a wag- 
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goner's frock while at work, laying it aſide again 
when they have done. This would be found in the 
end, to be a great ſaving in clothes; and what is ſtill 
more deſirable, a great ſaving in phyſic. Theſe re- 


marks will equally apply to thoſe, who work at any 


of the other injurious metals, 


For the above mentioned complaints, a they 
have once come on, mild and ſoftening methods 


will generally anſwer beſt; ſuch as the uſe of broths, 


gruel, or milk and water. If there is much un- 


eaſineſs at the ſtomach, ſome camomile tea ſhould 
be taken, fo as to occaſion vomiting, If the pains 
and twitchings are violent, a draught of pepperment 
water, with fifteen or twenty drops of laudanum will 
be proper; and if the bowels are bound, ſome ſenna 
tea ſhould be taken, or what is ſtill better, an elec- 


tuary; compoſed of an ounce of lenitive electuary, 
and half an ounce of flowers of brimſtone, mixed up 


with ſome ſyrup. of marſh-mallaws, | A tea ſpoon- 
ful, or the ſize of a walnut, fo be taken till it procures 


à ſtool or two. But on the other hand, if, as: fome- 
times happens, there ſhould be a purging, the-pep- 


permint draught, with laudanum above mentioned, 


Would be repeated every three or fuur hours, 


until it is checked. Aſter the pain has been re- 


5 moved, and the bowels have been ſufficiently cleanſed, 
by keeping them moderately open, à tea ſpoonful 


of the e bark in e Oy be taken twice 
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A day, i in a glaſs of cold water, for about a week, 


care being taken that it does not bind up the body, 


for if it has that effect it will not be proper. People } 


5 chat diſlike the electuary, may take Tome SO: 
and rhubud ins plac, | . | 


1 IRON. . 
- DURING 10 en and SB of iron, 


he ſcales which fly off, frequently get into the work 


men's eyes, and if not quickly diſlodged, occaſion 
great inflammation/and pain. The common me- 
thods. of removing them, are waſhing the eye With : 
cold water, or - picking them out with : needle, in 


performing of which, ſome of the workmen are very 


dertrous. But theſe methods ſometimes fail, in 


Which caſe, recourſe muſt be had to the maguet; 


which will frequently ſucceed, and is then found the 


eaſieſt and moſt expeditious e extractor. If any in- 
flammation ſhould remain, the eye may be waſhed 
aſterwards with a cooling eye water, made by 
5 diſſolving! fifteen grains. of white vitriol, in half 


a pint of cold water. The diſorders; of grinders of 


iron, being produced by the particles of the ſtones, | 


and not of the metal, cannot be properly noticed here. 


1 8 but poliſers and ſteel grinders, from the great uſe 
ol emery, and oil, are very ſubject to indiſpoſitions 
ol the ſtomach and bowels. T he general ſymptoms 


are 
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are oppreſſion of the ſtomach, coſtiveneſs, and fre- 
quently pain in the bowels; but they are eaſily re- 
moved by a gentle vomit, giving the next morning 
ſome opening phyſic, and taking plentifully of 


broths, &c. When the pain continues after the pur- 


gative, it may be removed by giving oily purging 
mixtures, wich the addition of a little laudanum. 


TI N. 


0 'T HE inconveniencies Which happen to contacts. : 
'  enamellers, and all thoſe that are any wiſe employed 


in the melting of tin, either by itſelf or along with. 


- _ other metals, proceed chiefly from the particles of 
arſenic which it contains, and will be more properly 


noticed therefore amongſt the effects of IE. ſemi 


= 


metal, 


LEAD. 


"LEAD. miners, plumbers, beter under, re- 


5 finers, the makers of ceruſſe, painters, &c. are ſub- 
\ je to a peculiar kind of colic, called the dry belly 
ach, which often ends in a palſy of the upper, and 
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in a lite warm water, or ſenna-tea, and taken every 
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** 


ſometimes of the lower limbs of the body. This 


diſorder, which i is occaſioned by the particles of lead, 


5.8 marked by the following ſymptoms, 


The countenance becomes fallow, the appetite 
fails, with an uneaſineſs and ſickneſs at the ſtomach, 
and great coſtiveneſs. T he Pain, which 1 is greateſt 


1 * 


r 


about the naval and loins, cames on by degrees, f in- 


creaſing at length to ſuch a violent pitch, as to cauſe 


frequent vomitings, and in many caſes, a drawing in 
of the belly at the navel; where it feels hard, and 
cannot bear to be preſſed. 


Under theſe circumſtances, the firſt ching to be 


done, is to take ſome camomile-tea, ſo as to proyoke 


yomiting, ane 9 thereby clear the flomach; 3 after 
which twenty drops of laudanum ſhould be ſwal- 
lowed. ina glak of v water, and repeated every two or 
three hours until the, pain is abated, or fleep 1 18 brought 
on. If or on waking the pain returns, the laudanum 
draughts muſt be repeated again in the ſame man- 
ner, By purſuing this mode of treatment for three 


or four days, during which time the patient muſt be 


ſupported by broths and other ſpoon meats, the pain 


and hardneſs of the belly are generally removed, ſo 


as to allow of the employment of purging medi- 
cines, of which the mildeſt ſort uſually anſwer beſt; 


| fuch: as A drachm of cream of tartar, or in its place, 


two drachms of Epſom or Glauber's falts, diſſolved 
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ewo hours until the bowels are opened. Some re- 
commend for this purpoſe, the oil of ricinus or 
palma chriſti. Half an ounce, or ſix drachms of it 
may be ſwallowed for a doſe in a glaſs of peppermint | 
water, there being no occaſion to mix it UP, as 1s 
commonly directed, with the yolk of an egg. As 
much as an ounce of it at a time has been giyen to 
ſome patients; but in ſuch quantities the ſtomach is 
ſeldom able to retain it. Should the pains ſtill return, 
the laudanum draughts ſhould be again employed, 
and if thefe are not effectual, opiate glyſters ſhould 


be likewiſe adminiſtered. 


To obviate the coſtiveneſs, which ſometimes laſts 


a a long time, and which, if not carefully removed, 

brings on a relapſe, ſome gentle opening phyſic muſt 
' be uſed daily ; fuch as cream of tartar, ſenna-tea, ar 

the electuary with flowers of brimſtone as mentioned 
already in treating of the effects of copper. 


In order to defend themſelves from the bad effects 
of lead, all thoſe that are in any manner expoſed to it 
daily influence, ſhould eat ſome fat broth, or bread 
ſpread thick with butter or lard, before they enter 
upon their work. It is with the ſame intention 


that ſome haye recommended a glaſs of ſallad oil, 
with a little brandy, ta be taken faſting. - In other 

rleſpects the precautions concerning cleanlineſs, as 
noticed under the article e are 3 proper 
here. 


0 2 MER- 
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MERCURY. 


; THE 1 of this ſingular a to which | 
gilders, looking glaſs makers, the preparers of ver- 
million, ſublimate, &c. are particularly expoſed, diſ- 
order the body in a frightful manner. The chief 
complaint which they induce is a trembling and palſy 
of the limbs; but theſe are accompanied. with Any 
other diſtreſſing ſymptoms. NY, 
The countenance looks heavy, pale, 25 — a 
The gums are corroded, and eaſily bleed ; the teeth, 


which are turned black, become looſe, and ſome- 


times fall out; the inſide of the mouth is covered with 
ulcers, and there is a continual flow of ſpittle. The 
breath is very fœtid, and the reſpiration; is obſtructed. 
The neck, arms, and legs, are affected with trem- 
| blings, and at length become quite paralytic. Along 
with all this, there is commonly ſome degree of 
ſtammering, and now and then a total loſs off peech ; 
together with deafneſs, and a general dulneſs and 
ſtupor of the ſenſes, 
© Such perſons, unleſs they change their employ 
ment, ſeldom live to an old age. 

The cure of theſe formidable complaints, conſiſts | 


firſt of all in expelling the mercurial particles out 


of the body, which is chiefly done by means of ſw-eat- 
ing; and afterwards in employing proper medicines, 
to remove the ſpalims and weakneſs of the limbs. 


After 


1 


us 
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Aſter giving an emetic, the firſt intention is an- 


ers by going into the warm bath, and then, aſter 


being laid in bed between the blankets, taking a doſe 


of Dover's powder; the operation of which muſt 


be aſſiſted by drinking every now and then a little 
warm gruel, tea, or weak wine whey. 1 
Care muſt be taken to keep in bed as long as any 


ſweat comes out; and after. getting up, not to go 


into the cold air. This ſweating plan muſt be per- 
ſiſted in for ſome time, repeating it at firſt every 
night, then every other night, and towards the end, 


thrice, twice, or only once a week. During this, 


ſome of the decoction of the woods may be taken in 
the day time. After the ſweatings, if the body 


ſhould be bound, it muſt be opened by ſome: ſenna- 
tea, or the electuary with flowers of brimſtone, al- 


ready deſcribed. The food ſhould: be light, but 


nouriſhing; conſifling: _ of milk, broths, and 


Puddings. . 
After the 8 . hos been cha ex- 


pelled, which is known by the diſappearance of the 


moſt diſtreſſing ſymptoms, the warm bath and ſweat- 


ing powder may be laid aſide; and bracing and 
ſtrengthening medicines may be now employed. 
Amongſt theſe, the beſt for this purpoſe, are pills © 


compoſed of equal parts, of the gum. pills, and ex- 

tract of gentian, viz. a drachm of each, beat up to- 

* and divided into reenty-four pills; of which 
e 3 | three 


198 5 
three are to be taken night and morning. Electri- 
city is likewiſe of uſe. If much weakneſs ſhould ſtill 
remain, notwithſtanding theſe - medicines; half a 


drachm of powdered bark may be ſwallowed down 


in a glaſs of cold water twice a day; taking care at 
the ſame time that it does not octaſion coftiveneſs, 


At this time, the cold bath and ſteel medicines 
will be likewiſe proper. 


Gilders ſhould be particularly Sanden '> to turn 


cheir heads aſide as much as can be, during their 


work; for by properly attending to this, they would 
eſcape moſt of the fumes. They ſhould moreover 
always contrive, as much as poſſible, by opening the 


windows, or door of the place where they are at 


work, to have a current of air from behind them to- 
wards tlie chimney; Where this could be managed, 
eſpecially if a briſk fire were at the ſame time kept 
up; the mercurial fumes, inſtead of being diffuſed in 
the atmoſphere around them, would be e ee g 
e away in a body up the chimney. 

With regard to the diet of ſuch people, it ſhould 
be nowriſking, but quite temperate; + Whenever 
they feel themſelves much diſorderetl, they ſhould 


take à vomit; and they ſhould always be Tarefii 


to keep their bodies moderately open 

It is no unuſual prattice with people eye 
in working quickfilver mines, to put on gloves and 
maſks furniſhed with glaſs eye- holes. Gilders would 


do well to imitate them in both theſe reſpects. They 
dean have no objection to follow the firſt; and à little 
| reflexion will ſerve to convince them of the pro- 


priety of overcoming every E againft ORE 1 | 
of _ 1 


— 


ARSENIC. 


"ANY of the ores of ſilver, and ſome & thoſe . 
of tin antimony, &c. as has been already ſhown in 
the firſt part of our book; contain a portion of arſe 
nie, to che vapors of which the workmen are ex- 
poſed during the pounding, roaſting, and ſmelting of 
thoſe metals. The fame thing happens: likewife in 
che making of pewtet, enamels, and all compound 
 thetals; in which arſenic is uſed as an ingredient. 

In which ſoever df theſe ways, the arſenieal fumes 
come to be applied to the human body, they never 
fail to cifbeder: de and even eee 
| age heat 
Wen they Py not aphlicd 3 in fith confiderable | 
quantity as to prove an immediate poiſon, they ope- 
rate ſo as to undermine the In in a nt 
effeftyal manner. 

They ſeem to act r chiefly on the Wü ſyſterh, 
eee 8 with loſs of appe- 

1 —— 4 | . 
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tite, ſickneſs, and occaſional vomiting, and daily waſt- 
ing away of the fleſh, The ſtomach and bowels are 
often tormented with twitching pains; and there is 
a general trembling of the limbs, with giddineſs and 
head-ach. The breathing is moreover very much 
diſturbed, and a diſtreſſing aſthma is often broughton. 
Unleſs they are checked in due time, theſe ſymptoms 
go on increaſing, till the hectic fever becomes con- 
firmed, and then the patient dies conſumptive. 

For the mitigation or removal of theſe complaints, 
it will be proper to take a gentle puke of camomile 


tea or ipecacuanha; and aſterwards to keep the body 


open by mild purges, ſuch as ſenna- tea, or the elec- 


tuary with brimſtone: Where there is much coſ- 
tiveneſs, or any great fulneſs or ſwelling of tlie belly, 


a ghyſter ſhould be thromn up. A. gentle ſweat 
[ſhould like wiſe be kept up, by the frequent uſe of 
ſmall quantities. of warm decodtion of barley; milk 


and water, or linſeed-tea; and at night, ; eſpecially 


if there be much pain or twirching of the ftamach 


or bowels, fiftren or twenty deaps:of laudahum may 


be taken in a draught of any of the liquids juſt now 


mentioned. The warm bath may be alſo employed 


with advantage. It will be of great ſervice too to 
take once or twice a day for ſome length of time, 
ſmall doſes, ſuch as fifteen or twenty grains of 
flowers of brimſtone, mixed up with a little milk. A 


French Phyfician of conſiderable repute, has recom- 


„ ; mended 
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mended in theſe caſes, the liver of ſulphur. It may 
be made up into pills, and given in the doſe of four 


or five grains, with a draught of warm water after it. 


The diet ſhould be the ante as that preſcribed for 
gilders, viz. it ſhould conſiſt chiefly of milk. For 
reſtoring the ſtrength, and completing the cure, bit- 
ters and ſteel medicines ſhould be employed, viz. 
pills compoſed of a drachm of extract of bark, half 
a drachm of extract of gentian, and fifteen grains of 


| falt of ſteel, beat up together, into twenty pills. 


Three to be taken night and morning. 
All that has been ſaid under the article mercury, 
reſpecting cleanlineſs, and the other means of pre- 
vention, applies with equal propriety here. | 

Beſides the diſorders already mentioned, there are 

ſome others occaſioned by the vapors of the mineral 
acids, and the fumes of charcoal; but as theſe do not 
depend upon the particles of the metals themſelves, 
and as they are moreover common to many other 
ſorts of artiſts, it cannot be expected they ſhould be 
treated of here. | 
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